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SAVE MONEY 


ON THIS BIG BOOK BARGAIN! 
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ES, you can save money on group purchases of these ex 

cellent books by availing yourself of this big bargain offer! 
These are exactly the same volumes which have sold by the 
tens of thousands at 50c apiece. But this special group offer 
cuts the price drastically. 


These books are packed from cover to cover with fascinating 
articles and useful information. Each volume contains 176 
pages and will be a valuable and permanent addition to your 
library or workbench. 


This special offer permits you to buy the books iltustrated on 
this page, by mail only, at the following bargain rates: one book 
50 cents; two books, 75 cents; three books, $1.00; four 
books, $1.25; five books, $1.50; all six, $1.75. Read the 
descriptions of each book below, fill out the coupon and mail 
your order today! 








ELYING MANUAL (No. 6)—A one-volume summary of everything 
you want to know about planes, flying, gliders, models, ete. Thrilling 
articles by leading pilots and aviation experts including General H. H, 
Arnold, Chief of the U. S. Air Corps. Explains three different ways 
to learn to fly free. *‘How To Get Your Pilot Certificate,"’ “So You 
Want a Job in Aviation?’’ and dozens of other subjects thoroughly 
and entertainingly covered. 





HOW TO BUILD 20 BOATS (No. 6)—Twenty complete and accurate 
designs that bring a boat within the means of everyone. You can 
build craft ranging from 8 foot prams to 26 foot deluxe cruisers from 
these simple plans and specifications, All instructions are detailed 
and easy to follow. Also special articles on boat maintenance, 





HANDY MAN'S HOME MANUAL (No. 5)—A hundred and one easy 
ways to improve your home and keep it in good repair without paying 
for outside help. Packed with money-saving ideas, suggestions, and 
shortcuts for the home owner or renter. Also many practical workshop 
projects. Here's a book that will quickly repay the purchase price 
many times over, 





LAWN AND GARDEN (No. 1)—This is a complete guide for the 
home gardener covering all phases of outdoor and indoor planting and 
growing, it is a one-volume gardening library written in non. 
technical language and packed with pictures, diagrams and instructions 
that will help you start a fine garden or improve the one you have, 
All articles written by experts, 





40 HOMES AND PLANS FOR BUILDING (No. 1)—This book con- 
tains complete descriptions, beautiful photographs, plans and specifi- 
tations for 40 small homes of superior design and value. Invaluable 
information on how you can finance a small home of your own. This 
book offers you complete blueprints at a saving of from $200 to $300 
over the normal cost. No one interested in owning his own home 
should be without this book. 





REMODEL YOUR HOME—Contains a multitude of ideas and plans 
for inexpensive remodeling and improvement of your home, garage, 
cottage. Included are plans for making a recreation room out of a 
basement; modernizing the kitchen; adding a sun porch, and many 
similar projects, Also full details of how to obtain cash to finance 
your remodeling requirements, Fully illustrated with “‘before and 
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| Hold a new world in your hands! 





















ese ex. 
1 offer! <a RR TT Ee 
by the 
P offer 
; o . . . . ry . . 
- e Electronic tubes are figuring in © The appeal of electronics is to 
Oo your . ° - .% . ° . . 
every battle of this war. Peace men of vision and imagination. If it 
sted on will find us in a new World of appeals to you, lose no time in join- 
T3 1¢ book * 
ad = Electronics as secret W artime ing those forward-lookers who are 
id mail ° ° ° ’ ° y 
applications are turned to new studying electronics today. You 
. * * T i @ . 2 ° 
erything uses revolutionizing all our ways can study the new I.C.S, Course in 
hrilling 7 ° . . . . 
UH, of living. the Essentials of Electronics in 
nt ways o 
‘So You ° 
roughly ial ’ a your spare time — at low cost. 
¢ The future applications of elec- 
accurate . . . . . *,9 
You eas tronics in industry literally are © Mark and mail the coupon—it's 
rs from = 53 
detail bate of _ . . ! . —_ ° 
— limitless. The trained man holding your reservation for a well-paid, 
. . , . 9 
oe an electronic tube actually is hold- responsible place in tomorrow's 
ims, and . ° . . ° 
erkshep ing a whole new world in his hands. greater industrial world. 
price 
- 
for the 
ing and SPECIAL 
im non. T 
Mom = INTERNATIONAL CORRESPONDENCE SCHOOLS Tumon eares 
h 
7 a HELPING TO TRAIN AMERICANS FOR VICTORY or ta 
ok con. ARMED FORCES 
specifi. BOX 2324, SCRANTON, PENNA. * 
a Without cost or obligation, please send me booklet and full particulars about 
to $308 the course before which I have marked X: 
n home _] ESSENTIALS OF ELECTRONICS 
TECHNICAL fue INDUSTRIAL Courses 
d plans 0 Air Brake © Contracting and Building O Management of Inventions D Sanitary Fingineering 
() Air Conditioning © Cotton Manufa fat may ©) Marine Engines { Sheet Metal Work 
garage, C) Airplane Drafting O Die ngines oO} al f [ Z 
ut of a DC Architectural Drafting D Electrical Drafting o 0 Shop Practice 
d many ‘ = ~ ture a a rical Engineering e ic team Engines 
ngine Tune-u J ectrician 
finance limita" 0 El sical Matatenanse OP ll Drafting 
re and DA Aviation Mechanic [£ nat D Put s Ex 1g j tural Engineering 
OB print Reading { oO Pp an 1} aper Ma. aking OC) Surveying and Mapping 
O Be r [ [ ) il [ elegraphy 0 Telephony 
i oo, t ngineering [ C % ing CD Textile Designing 
‘ [ Coal Mining if O Radio Servicing 0) Toolmaking 0 Tool Design 
mi-7 8 O) Civil Engineering i OR. R. Section Foreman CO Welding, Gas and Electric 
t © Concrete Engineering OR. R. Sigt san «=O Refrigeration () Woolen Manufacturing 
nd g BUSINESS COURSES. 
rf D Accounting D Advertising 2 College Preparatory O First Year College DC Railway Postal Clerk 
‘4 L) Bookkeeping D Commercial 0) Foremanship 0 French CD Salesmanship 
5 C Business Correspondence 0 Commercial Mlustrating 0) Good English O Secretarial CD Spanish 
No. 1 © Business Management 0 Cost Accounting D High School C Showcard and Sign Lettering 
1 a) O Cartooning OC Civil Service OC. P. Accounting CO Managing Men at Work 0 Trafic Management 
ee HOME ECONOMICS COURSES 
t D Advanced Dresemaking 0 Home Dressmaking O Tea Room and Cafeteria 
a 0) Foods and Cookery Co Professional Dressmaking and Designing Management, Catering 
' 
ay WettOx<<cccccecesesesesosoncseccesooenosesnnnsnosoenesseosncossensenrossqoncassosesscosconcnsnsed ADE....00000 AGATEBE............ccccerrererececeecccsseceversenssessesveorecsesesesoncosessoossessess 
: rw ccintrrensiecsscensnnsunsnnatnsrenemmmsntinantionmnnananl 198600. cacccesevessecssevesanceseeenens Present Position,.........0.c..ssccccscccesseoseccccscssonccssccessooesoocosooessess 
“ ; Canadic n residents send coupon to International Correspondence Schools Canadian, ay" sites Montreal, Canade 
British residents send coupon to 1. C.8.. 71 Kingsway. London, W. C. Englund 
= = ml 











When Answering Advertisements, Please Mention MECHANIX ILLUSTRATED 3 








JULY 1943 


VOL. XXX NO. 3 
W. Hi. FAWCETT, Jr., President 
Editors: Roland Cueva Bill Williams 
Associate Editors: George Daniels, Aviation; Thomas J. Naughton, 
News; Gilbert Paust, Creffs & Hobbies; Mary Driscoll, Production. 











Copyright 1943 by Fawcett Publications, Inc. 


SPECIAL FEATURES 


On the Cover: Drawn taut by ocean wind, the Stars and Stripes proudly 
waves above sailors aboard a U. S. Coast Guard patro/ cutter, as they pre- 
pare to unleash depth charges against another “rattlesnake of the Atlantic.” 
Official U. S. Navy photo 


Fifty Minutes of Hell 
by Robert L. Schwartz, Y2c—a U. s. battleship 
sees action in the Solomons 


Wonder Arm 


35 


39 


Commandos of Mercy - - - - - - - - = 40 
by Richard F, Hanser—medicine goes to war 

Why Lop-Sided Airplanes? - - - - - - = 44 
by Willy Ley—aerial puzzlers 

Rainbow Man - - - - - - - - ++ + + 46 


by James Blake—meet Faber Birren, who puts 
color to work 
What Is A Battle? - - 
by Major Malcolm Wheeler-Nicholson— 
behind the scenes of war 
A Motorless Vacation For You 
by J. A. Emmett—health and fun are unra- 
tioned 


The Man Who Stayed In Bed, I 


50 


54 
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THE MECHANIX ILLUSTRATED 
ADVISORY INVENTIONS BOARD 


WILBUR SHAW 
Noted avtomotive engineer and 


ventor 


CLYDE PANGBORN 


Aviation pro 


DR. LOUIS D. CLEMENT 


Noted physic 


neer 


st, chemist and 


nventor 


SIR HUBERT WILKINS 


Scientist and explorer 


DR. JAMES L. CLARK 


Explorer and Assistant Curator of 


A the American Museum of 


Notural History 


as 
LT. COMDR. BOB BARTLETT 
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ROBERT COLES 


Noted astronomer 


S. Novy 


Assistant 
Curator of the Hayden Planetarium 








NEXT MONTH! 


Not long ago the U. S. Coast Guard cutter 
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KNOW RADI 


as Well-Paid Technicians Know It 


Train At Home in Spare Time 


More Radio Technicians and 
Operators | Trained Now Make 
$50 a Week Than Ever Before 


Here’s your chance to get a good job in a busy wartime field with a bright 
Deacetime future! There is a real shortage today of trained Radio Technicians 
and Operators. So mail the Coupon four my FREE 6i-page, illustrated book, 
WIN RICH REWARDS IN RADIO, It describes many fascinating types of 
Radio jobs; tells how you can train for them at home in spare time! 


There is a Shortage of Radio Technicians 
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AT THE SAME TIME 


Before you are 18, MAKE YOURSELF THE KIND 
©F MAN THE AVIATION INDUSTRY OR THE 
AIR SERVICES a . THE KIND THEY 
CANNOT DO WITHOU . so you can AD- 
WANCE RAPIDLY Si nce » ises. Curtiss-Wright 
Tech has been specializing in modern and pro- 
gressive training for Aeronautical Engineers and 
Master Aviation Mechanics. (No flying involved.) 
Write for full information. Include name, address 
and date of birth. Dept MI-7, 
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Electricians are needed everywhere. 
claim shortage 200 men. 
Learn at home, spare time. Easy payments. Selective Em- 
ployment service. Write for FREE Bulletin. No obligation. 
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Now is the Time 
for you to get into 
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..and IH prove 
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oMiW MAN 


i™ “trading-in” old bodies for new! I'm taking men 
who know that the condition of their arms, shoulders, 
chests and legs—their strength, “wind,” and endurance— 
is not 100%. And I'm making NEW MEN of them 















has already worked 
for other fellows, 


I don’t care how old or young you —the help 
are, or how ashamed of your present suct wo 
physical condition you may be If « 
you can simply raise y« 

flex it I can add SOLID 
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double-quick time! ! I can broaden 4 skinny, scrav 7-pound weakling. 
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This Famous Book that Tells You How to Get 
a feet that Men Respect and Women Admire 
Almost two million ha t for and read my book, ‘Everlasting 
Health and t It t tls you exactl what “Dynamic Tension’? can 
lo And it's packed pict that SHOW you what it does Results 
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STUDY AT HOME for Personal 
Success and Larger Earnings 32 
years expert instruction—over 












108,000 students enrollea. LL.B 
Degree awarded. All text material 
furnished Easy payment plan 


Send for FREE BOOK—“Law and 
Executive Guidance,” NOW! 


AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 31-X, 8 EastHuron St., Chicago, tI. 





EARN CASH Showing to Friends! 


Write at once if ye u_want 
I send it FREE a tx 








of La Tai « 
needed Write for PRED 
PIONEER 
U-1202, 
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Be An ARTIST! 


PREPARE TODAY FOR THE 
FUTURE THAT LIES AHEAD 
Trained Artists Are Capable of Earning 


$30-$50-$75 A.WEEK 


Use your spare time to prepare for a profit- 
able Art career! Start training at home, now! 


It's pleasant and interesting to study Art the 
W. 8. A. way. COMMERCIAL ART, IL- 
LUSTRATING, CARTOONING—al! in ONE 
complete course No ao Art experience 
necessary—we teach y_ step-by-step F 

« I ho study *ingthe od that has trained 
re 191 Ww ‘rite — for infor- 
> ° rt Pas 








Ns 
ry about yourse 
TAILORING co. Congress & Throop ‘st, Dept. 


Chicago, te 

































=< Oem opportunities for you in “art. 
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One great American army is still open 
for enlistments! It’s the all-important 
army of trained men — whose specialized 
knowledge and skill are helping to win 
the war today, and will play a vital role 
in the victory world of tomorrow! 

You still have time to join these “indus- 
trial rangers.” Even if you’re over 38 — 
or over 50! — training will make you a 
better fighter on the production front, 
and will fit you for a better job when 
peace comes. 

You can get your training as thousands 
of business and industrial leaders got 
theirs — by studying a low-cost I.C.S. 
Course in your spare time, at home! 400 
business and technical subjects to choose 
from — one, or a combination of several, 
will fit you for greater success. 

Mail this coupon for complete infor- 
mation on I.C.S. textbooks, teaching 
methods and personalized instruction, 


i Mail coupon and we will 
send you free sample 
@ lesson in Shop Practice. 
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SPECIAL 


INTERNATIONAL CORRESPONDENCE SCHOOLS preci 


HELPING To TRAIN AMERICANS FOR VICTORY OF THE 
ARMED FORCES 

BOX 2325, SCRANTON, PENNA. * 
Without cost or obligation, please send me booklet and full particulars about 
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# YOUR INVENTION CLINIC 


Conducted by — 


JOSEPH H. KRAUS 








po 
_— 





Mr. Kraus has been giving advice to inventors for more than 20 years. He will attempt to answer as many letters 
from inventors as possible in his column each month. Mr. Kraus will "call his shots as he sees them" in this column. 
Thoroughly versed on inventions and inventions procedure, he will never, under any circumstances, disclose any 
valuable secrets. He cannot answer questions relating to patent law. For such information, the Editors suggest 
you communicate with any one of the patent attorneys who advertise in MECHANIX ILLUSTRATED. 


Rivet Drill 


Sgt. H. C. Shoffner, Amarillo Army Air 
Field, Amarillo, Texas, has designed a mechanism 
to simplify the drilling of “ice box rivets.” He 
submits a sketch of the mechanism and asks for 
our opinion. 

ANSWER: We would recommend that you have 
a patent search made on this invention. We be- 
lieve that the idea cannot be protected very 
basically because the mechanism is somewhat 
similar to electric tools which are used for tight- 
ening nuts on bolts. Nevertheless, you show 
modifications might be looked upon as 
possessing sufficient novelty to permit patenting. 


which 


We suggest that you communicate with a patent 
attorney immediately and have him institute a 
search. If the search reveals that the item is 
patentable, further action would be indicated, 
particularly because this invention has both a 
war and peace time market. 


Colored Beam Flashlight 


H. C. Regier, Yuba City, Calif., states that he 
has modified a purchased flashlight so that he is 
able to produce a beam of white or red light. 

ANSWER: We doubt that the modification you 
recommend is patentable. The only thing you did 
was to substitute a piece of colored material for 
other material now found in that flashlight. In 
our opinion, this does not make a patentable item. 
Aside from this, flashlights which throw a red, 
yellow, green or white beam merely by manipu- 
lating a small trigger mechanism have been sold 
in this country. 

We advise against further action. 


Vertically Rising Airplane 


Pvt. Everett E. Ball, Farrant Field, Forth Worth, 
Texas, sends us a sketch of an airplane with 
vertically set propellers in the wing arranged to 
produce a vertical lift. He states: “Some of the 
boys around here seem to think it will work; 
others say it will not work at all. I would like 
your advice as to whether it will work or not.” 

Answer: In 1924 the details for the construction 
of a three-foot model airplane made almost exactly 


12 


as you describe, appeared in a popular scientific 
magazine, 

In our opinion, this type of plane does not offer 
the advantages of the modern helicopter nor its 
ease of control, and while it is an interesting 
novelty we believe that better planes serving a 
similar purpose have been demonstrated in full 
scale working models. 


We advise against further action. 


Toilet-Tissue Holder 


Sgt. Elmer E. Greiman, Sioux Falls, S. D., sub- 
mits a description and illustration for a bathroom 
toilet-tissue holder which automatically applies 
friction to the roll. This tends to brake the un- 
raveling action. This holder can be made at no 
additional cost over present styles. 

Answer: There is no doubt that your construc- 
tion is effective while a reasonably full roll of 
paper remains in the holder but as the diameter 
of this cylinder decreases there will be a tendency 
to side motion which is likely to be damaging to 
the edges of the paper and also binding on the 
roll itself. 

We recommend that you build an experimental 
model and test it out. Also, that after this model 
is built you try to modify the construction. You 
may hit upon a method which will work for both 
extremes; namely, the full roll and the almost 
exhausted roll. 

We believe that it will be worth your while to 
continue these experiments at every opportunity. 


Hydraulic Powered Boat 


J. R. Kachelhoffer, Joliet, Ill., sends us details 
of a hydroplane in which water is taken in at 
the front and ejected forcibly through pumps at 
the rear. He requests that we keep details secret. 


Answer: The unfortunate part of this secret is 
that everyone knows about it. The squid uses 
this method for movement. Photos of full sized 
demonstration models of boats using this means 
of propulsion have appeared in this and other 
magazines. Similar systems were even suggested 
for lighter-than-air craft. Unfortunately, the 
mechanisms are not efficient. We feel sure there 
is nothing original here. 

[Continued on page 157] 
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CHIPS FROM THE 
EDITORS 
WORKBENCH 





j 





This convenient and attractive knee-hole desk 
shows what the workshop fan can do despite the 
wartime scarcity of materials. No new material was 
used—the entire desk having been built from an 
old bureau. But don't get the idea that such a 
method of obtaining material is too lengthy and 
difficult. The total working time, the builder in. 
forms us, was 36 hours, from the start of the dis. 
mantling job on the old bureau to the hand rub- 
bing of the desk's finish. The builder is Stephen 
Cavell, 1036 Fox St., Bronx, N. Y. Mr. Cavell! re. 
ceives this month's Workbench $5.00 first award, 
and a Certificate of Merit. 


and entertaining a magazine as you've 
ever seen. Here are just a few of the 
standouts: 

WE RAMMED THE SIXTH ONE: a 
first person, eye-witness account by Sea- 
man William Melchior of one of the most 
thrilling sea fights in the war, the en- 
counter of the Coast Guard patrol cutter 
Campbell with six submarines, climaxed 
by the ramming and sinking of the last 
one. 

YOUR POST-WAR VACATION: 
Wendell Willkie, in his new book, 
he has a date with the president of a 
Mongolian republic for a “week-end 
hunting trip” as soon as the war is over. 


Mr. Willkie plans to fly to Mongolia, do 


Says 











The Winnah! 
E CAN say definitely now that the winners 


in the great MI “Buildwords” contest will be 
announced in the next issue of MecHanrx ILLus- 
TRATED—the August issue, on sale about July 7 
Last year we were able to make the announce- 
ment in our July issue. But this year the deadline 
for entries was extended 15 days, as you will re- 
member, owing to the fact that magazines are go- 
ing on sale at the newsstands later than usual 
because of wartime shipping restrictions. The later 
deadline, plus a flood of nearly 45,000 entries, made 
it impossible for us to judge the winners in time 
for a July announcement 
So be patient a bit longer. And be sure to buy 
your August issue of MI. YOU may be the winner 


of that great first prize, an Aeronca Defender 
training plane or $1,500.00 in War Bonds! 
Next Month 

ND while we’re on the subject of the forth- 


coming August issue of MI, we'd like to tell 
you about some of the features we have lined up 
for it. We think it’s going to be about as exciting 
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some hunting and fly back home, all on 
a week end! Perhaps that will give you 
some conception of how the world and your 
tion plans will be changed by the great advances in 
aviation and science in this war. But the im- 
mense progress of aviation is only a small part of it. 
All of the things you use for vacation fun—cam- 
sporting goods and the like—are apt to be 
vastly improved when our war plants get back 
into normal peacetime production again. Donald 
G. Cooley gives you an exciting peek at your com- 
ing vacation thrills in his article which is eleventh 
in our series, “A World You Never Knew.” 
WILL THE EARTH SOCK JAPAN? An article 


vaca- 


eras, 


read and approved by the naticn’s authorities on 
earthqua hes tells you why Mother Nature may 


at America to the punch. against the Nipponese. 
MATTER—INSIDE OUT: Why do some me- 
teors crash into th . earth without leaving a trace 
of their ashes behind? Willy I ey, one ol the 
rid’s greatest wt 


we iters on science, comes up with 
an intriguing explanation of this mystery. He will 
tell you about the flaming projectile from the 


heavens that nearly blew up a sail boat in Long 
Island Sound—and the strange thing that hap- 
pened to it when it struck earth. 

[Continued on page 18] 

















These books make technical jobs easy! 


Simple text ... Hundreds of pictures... . Which ones do you need? 
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yey} 1. A MATHEMATICS REFRESHER 
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; 70,000 copies sold in a few months! 
e desk sets Li. TMC rf “GIVE it an hour a day for six weeks and you'll know your 
ite the esain stuff."" — Chicago Sun. Mathematics is the basic tool of 
rial was every technical job. Train yourself now! A MATHEMATICS 
on REFRESHER was originally written for the men of a world 
such a famous air force in a time of desperate need. It is a clear, com- 
hy and plete review of mathematics from fractions and decimals to log- 
> 4 = arithms and trigonometry — guaranteed to help war workers, 
= ‘ b. ‘ 3 i selectees, officer candidates. Makes math come quicker, easier than 
eile -- - —— ever before. By A. Hooper. 2.50 





vel! re. 


“Know-how” for 188 jobs! 


ae q These Holt Bt ]2. Fundamentals of 


te BAS/C SHORWORK 


Complete self-teacher in techniques of metalworking 


| 
a and woodworking; use of hand and machine tools, 
r i ~~ layout, testing, measuring and gaging, shaping, drill- 
NE: a eS ae ing, finishing. Everything you need to know. Meets 
< Phartes E Dult U. S. Army requirements. 
y Hea- : Over 500 pages, 400 illustrations. Only $2.00 
» most are real SRO em 


Training for 226 specialist jobs 
3. Fundamentals of 


ie en- 


coi: | | SELF TRAINERS \imapmiaatarins 





naxed HUNDREDS of pictures show . ea MACHINES 
ie last everything! Simple, complete ~ Caress ae Simple and compound machines and basic laws of 
text fells everything. Each book mechanics simply, thoroughly explained in words and 
TION: written and illustrated by experts. 7 pictures. Written to'U. S. Army specifications for war 
aN. oman dh ag —- oy hy workers and service men. Prepares you fully for spe- 
, Says nowledge from books like these. cialization. 547 pages, over 450 illustrations. 
< Biggest values of their kind, spe- Only $2.00 
t of a cially am nig HN — war-time 7 
k-en requirements. ick the ones you , ; : ; 
end need today. Order one, or all of MECHan 4 Basic a. for 151 jobs 
3 Over. them, without risking a penny. ICAL 
Rage: DRAWING « Fundamentals o 


all on BLUE PRiny ELECTRICITY 


a on RE An easy self-trainer in the basic laws and equipment 
- 7om (eB ADING of the electrical expert. Magnetism, electrostatics, stor- 
vaca- mY: apie age battery, Ohm's law, motors, radio, television, etc., 
ices in eek 2 described and illustrated to U. S. Army specifications. 
= tn ray 456 pages, over 400 pictures, Only $2.00 


rt of it, 5. Mechanical Drawing and 


SS — 
cane |/ ALIN NG ee ~=BLUEPRINT READING 


. hea j Easy self-teacher in blueprint reading, engineering 
. 4 a « . 
back dou ly drawing, industrial sketching. Follows practices of 
Yonald cit American Standards Association. Tremendous value} 
iy A PRED IG $ 
com- MT MANUAL 
-venth — rere comme z 
y), SEND NO MONEY. Send this coupon now. 
ies \ wht Sip 
article } To HENRY HOLT AND COMPANY 257 Fourth Avenue, N. Y. 
les on ' 
spelt WE GUARANTEE! t SEND me the books whose numbers I have encircled below. I will 
e may : ; pay postman, plus carrying charges. (Post free if payment enclosed. ) 
onese. Your complete satisfaction or t If not fully satisfied, I may return books within 5 days for full 
= your money back. Just sign ~* refund of purchase price 1. Math Refresher ($2.50) 
e me- alee H ‘ - =e 
. treae and mail the coupon 1 2. Shopwork ($2) 3. Machines ($2) 4. Electricity ($2) 
of the 6 BEFORE YoU FLY + 5. Blueprint Reading ($1.50) 6. Before You Fly ($2.75) 
p with ° ' 
le will Essential pre-flight information for aviation worker : Name. <a esis 
or cadet. Before this pre-flight manual was printed, ’ 
m the it was tried out in the schools of a big city, with ‘ 
Long amazing results! Users get quick, expert grounding H Address 
: h § im basic aeronautics, aircraft structures, engines, pro- . és 
| hap- pellers, meteorology, instruments, Mavigation, etc. — 
P 609 pages, 401 illustrations, $2.75 g City & State............. cebetsaeh vs-+eyee MI = 
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ELECTRICAL BOOKS 





FOR EXAMINATION 
MODERN 
ELECTRICITY 


INCLUDING RADIO 
AND REFRIGERATION 
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F € for anybody interested in Electricity 
Ith edition of “ADP lied ay cert vity broughe right down to date w an 
NEW Electrical subjects rovered, including Electrical Blue Print 
Reading. 10 big Volumes ‘tea all shippes FREE for examination. 
New Edition | BIG FIELD! Big Demand! 
en who understand electricity 
For Beginners Big Pay! =: urgently needed in thou 
and Experts ands of War Production indus- 
tries. Airplanes, ship building, arms plants, ma- 
over 3,000 pagesi chine ghape_procticaity every industry depends 
—hundreds off on electricity and men who know this subject 
illustrations — the make big money Pleasant, fascinating work, 
most complete easy to learn and do; learn with these books 
work of its kind Send coupon for a set for FREE examination and 
we have ever pub- see for yourself 


A year’s consulting privileges 
«with our engineers now given 

to all buyers of this famous 
Cyclopedia of Electricity. 

can understand it. Geanvons publishers since 189% 

oe 0 oe ae ee Oe Oe ee Sseececaa 


American Technical Society, Dept. E8320, Drexel at S&th St., Chicago 
Send for 10 days’ free use, 10 volume set of New 18th Edition, Applied 
Electricity, including a certificate entitling me to consulting privileges 
for one year will pay the Sastcery charges only on the books f 
I wish I may ere them in days and owe you nothing, but if I 
keep them, I i nd S2 00 after aS days, then $3.00 a month until 
the total price’ of only 29.80 
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‘ ns, wiring, 
Ss, everything 
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and Make up to $12 in a Day! 


Let me send you a fine union tailored-to-measure tailored 
suit FREE OF ONE PENNY COST. Just follow my easy plan 


ou se 
mecessary. Big opportunity tor you—ful! or spare time. 
SEND FOR SAMPLES — FREE OF ott 
Write today for FREE ACTUAL SAMPLES F- § are - = 
oney Fh n ans. For quick action write fully, Ee4e53 
ete. Send no money. ‘Coin, PROG Ess YAILORING ¢o., outh 
Thro: reet, Dept U 403° Chicago, IMI not: 
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Lesnedd’ x .| AGENTS 
Blue Print 27x36" shows how to find length 
rafter; find any angie in degrees, frame 
any polygon 3 o “6 sides, read board foot and brace tabies, 
octagon scale, rafter tables and many other uses. Can be scaled 
down for mode! work as wel! as full scale framing. Aiso Chart 
changing pitches to degrees for use with Radial Saws. Send 50c 
coin or ™. ©. No checks or stamps. MASON & PARRISH 
ENGINEERS, 2106-8 No. Burdick Street, Kalamazoo, Mich. 





RU JITSU 


NOW GET TOUGH 
DOUBLE-QUICK! 


Learn how YOU can be dangerous, 
Lick brutes twice your size with only 
your bare bands, even when they are 
armed. This powerful fighting system 
is unbelievably efficient. Y ou don't 
need ox-like muscles — it’s brains 
that count! New, easy self-study 
course at —)* price. Free-trial 
-back guarantee. paucry rite today for FREE 
son Co., 32! S. Wabash, Dept. G-50!, mae 


STUDY ENGI NEERI NG xx HOME 


With A Chartered Educational Institution 


Courses in ENGINEERING: Electrical, Civil. Mechanical, Drafting, 
Architectural, Steam, Aeronautical, Radio, Structural, Mining, In- 
dustrial, Highway, Petroleum, Marine, Chemical, 
Courses in ARTS AND SCIENCES: Philosophy; Fducation: Letters; 
Public Health; Medical Jurisprudence; Ps at a y Socioloy 
Physics; Chemistry; Geology; Pol. Science; Theology: Law; 
and Commerce; Accounting; Mathematics: Statis ties; Agriculture, 
Kinley- Roosevelt Incorporated. _4610-DC. Sheridan Road. ‘Chicage 
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Earnings of Men and Women in the fascinating pro 
fession of Swedish Massage run as high as $40 to 
$70 per week but many prefer to open their own of- 
fices. Large incomes from Doc 

ri tients come to those 


massage 
ite for Anatomy Charts and booklet 
Ther" re FREE. 


THE College of Swedish Massage 
100 E. Ohio St., Dept. 858, Chicago 


FREE! FOR THE ASKING 


The famous MI Blueprint Booklet, handy and complete, is 
yours for the asking. It contains full descriptions of more than 
thirty blueprints of interest to the handy man. The booklet was 
prepared by the editors of MECHANIX ILLUSTRATED. 

Simply write, “Please send. me a MECHNIX ILLUSTRATED 
Blueprint Booklet,"’ and give your name and address. A three 
cent stamp is required to cover the cost of mailing. The book- 
let will be sent to you without any obligation whatever. Mail 


letter to: 
BLUEPRINT DEPARTMENT 


MECHANIX ILLUSTRATED 


150! BROADWAY NEW YORK CITY 


7 TO SuccESS! 


DON'T COPY — LEARN TO ORIGINATE 


RAYE BURNS wll teach you HOW to CRE: 84d Guess. S 85 


NAL CARTOONS at home that you may ELL ourse 
RAYE BURNS SCHOOL, Dept. F, Box 1298, Cleveland Ohio 


















een — pre —~ oe a0 iiiustrations. os Pn only 

































NWEW EDITION, A 
VERITABLE STORE- 
HOUSE OF INFOR- 
MATION ON NEWEST 
TECHNIQUES, METH- 
ODS, MATERIALS AND 
PROCEDURES, 





— 










‘ORDER YOUR 800K TODAY - 
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SHOP METHOD HOME TRAINING 
fully qualifies you for bigger pay jobs 


More than 50,000,000 radios in use. They need 
servicing. Over 800 Broadcasting Studios em- 
ploy trained radio technicians. The movie indus- 
try and thousands of theatres employ Sound Ex- 
perts. Factories are adopting audible address 
systems. The Air Lines and Government ne 

Trained Men. Here is your opportunity to get 
into a permanent, profitable field of enjoyable 


Step up in life! 
Be independent! 
insure your success! 


BIG OPPORTUNITY 
FOR NATIONAL GRADUATES 


Shortages in trained, skilled men run 
into the hundreds of thousands. One of the 
biggest fields is Radio, v its many fascinating 
branches. War-time de s for Radio men are 
tremendous and will ec unabated after the 
war. That's important to You want training 
id that will contin v ance ‘i 
offers you he 


Keep your present job while 
learning. National brings to 
you the same proven instruc- 
tion methods as used at the 
School. No dull text books. 
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MEN SUBJECT TO MILITARY 
SERVICE AIDED BY TRAINING 


u are in 
aR ADIO Te chnicia 
f ly hel Dp you. 


FROM A REAL, ESTABLISHED 
TECHNICAL TRADE SCHOOL 


For 38 years National Schools has 
trained ambitious men for Top Pay trades. 
Squarely behind you are the modern, com- 
pletely-equipped Training Shops of National 
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Radio Trait ing helps of your where we pre-test and prove every instruc- 

. extra rank, age, tion sent to you. Every phase of your 
Ny” F y in eas aad you can training is personally supervised by an 
enroll. established Faculty of practical, experienced 


instructors and engineers. They have de- 
veloped progressive methods of training vou 
in your home comparable to actual shop 
practice. Unique training facilities give you 
Home Training based on Resident School 
Shop principles—methods not available from 
any other source, to our knowledge. You'll 
be amazed when you receive our Complimentary Lesson 
and full details. Send the coupon at once. 
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l with full details about Radio Training. 
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Be an AIRCRAFT INSTRUMENT TECHNICIAN 


As an Aircraft Instrument Technician you're needed NOW 





AND TOMORROW. No matter what you're doing 
today in a war plant in Army or Navy you can 
prepare for better service, rapid promotion and FOR YOUR 
FUTURE through home study with America’s oldest 
and largest instrument school. Same textbooks as residenc 
course. Write for details 
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Editor’s Workbench Chips 


[Continued from page 14] 

MEDICINE’S MAGIC WAND: The story of the 
Moorhead foreign body locator, truly a magic 
wand for surgeons—an electric device which lo- 
cates shrapnel and bullets in a wounded man and 
is saving many lives during war. 

THE MAN WHO STAYED IN BED: Part II of 
the story of John Hays Hammond, Jr., the Modern 
Edison, which starts on page 58 of this issue. 

BUILD A MOTOR SCOOTER! Complete plans 
for a scooter to beat gasoline rationing. For full 
details, see below 

ENGLAND'S WOODEN WONDER: Arch 
Whitehouse, America’s outstanding aviation 
writer (you've seen his stories in The Saturday 
Evening Post) tells you the wonders of the new 
British Mosquito bomber—the fastest bomber in 
the world. 

THE SCIENCE OF TACTICS: Major Malcolm 
Wheeler-Nicholson gives a fascinating account of 
how battle methods have developed from the days 
of the cave man through the Macedonian Phalanx 
up to the most modern tactics, in an article that 
wili give you a much better understanding of what 
is going on in this war. 





We think it stacks up to about as entertaining 
and informative an issue as we've ever brought you, 
Remember, due to the paper shortage, copies of 
MI are scarce. Better order your August copy of 
MEcHANIX ILLUSTRATED now at your favorite news- 
stand. Or, better yet, assure yourself of a copy by 
sending $1.50 to Fawcett Publications, Inc., Green- 
wich, Conn., for a full year’s subscription! You'll 
find a handy subscription coupon on page 150. 


MI's Modern Motor Scooter 
TEACUP of gasoline will actually take you for 


a pleasant ride on the amazing motor scooter 














that you can build from plans in the next issue 
SIEGE GUN 
R. Gauvin, 2024 St. Denis St., Montreal, Canada, is 
the builder of this beautiful model siege gun. Built 


from MECHANIX ILLUSTRATED plans, the tiny cannon 
not only looks nice, but also shoots. Mr. Gauvin is 
justly proud of this fine piece of workmanship. He nets 
a $3.00 Workbench award and a Certificate of Merit. 
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unt of FLEET OWNERS > SERVICE STATIONS: REPAIR sHops 
> days 
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“et | NOW REPAIR ANY MAKE GARY Szz,"twrt 208 Foto 
f what \ Every Car Built Since 1935! 
. . . P 
Nearly 200,000 service and repair 
7 Save Repair Time...Handle Rensty 300,000 corvinn | T 
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INTRODUCING-New Victory Model 
“WHANDIWELD ELECTRIC~ 


S 


PLUGS INTO 
LIGHT SOCKET 


Victory Model Handiweld 
Are Welder operates from 
volts, A.C. or D.C. current same as 
other are welders higher priced; 
generates tremendous heat to weld 
all metals Not a toy welder that 
uses arbons, but actually uses 
standard coated rods—sizes 1/16” 
and 3/22” However, due to 
Priorities a generous supply of 
1/16” rods only are supplied 

» welder. Guaranteed not 

urn out Repairs fenders, 

auto bodies, radiators, machinery 

et« Take Victory Model 

id anywhere to job, © ° 

tf 


a tt 
everyone has. Pay postman only 
not delizt ted return Victory Model Handlweld in. > days 
and money paid for it will be refunded promptly. Rush your order | now 


KUMFY PRODUCTS INC., Dept. H-209, Cincinnati, Ohio. 








You can learn to design airplanes. A Ryan 
Home Study Course in Aeronautical Engi- 
neering will prepare you quicker for a job 
with good pay and a future. Easy to 
understand. No experience necessary. 
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RYAN AERONAUTICAL INSTITUTE 
437 Lindberg Field, San Diego, California. — 

your own? Then become 

a foot correctionist. 

$100. weekly after a few weeks home training—not medical 

or chiropody—easy terms, no further capital needed, no goods 


Dd YOU WANT a permanent 
Earnings of men and 
to buy. 47th year. Write for free booklet. 


business profession of 
women in this greatly needed profession run as high as $50.- 
Stephenson Syn of Foot Correction, 11 Back Bay, Boston, Mass. 
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prosperity. Our free booklet will interest and benefit you. 


PLASTEX INDUSTRIES 


Dept. 3 1085S Washington Ave. New York, 
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of MI. The product of much experimental work, 
this ultra-modern machine embodies the latest 
developments in rugged and economical design. 

The instructions for building it include clever 
ideas on possible sources of much of the material 
used in the construction. The frame, for example, 
can be made from an old broken down bed—and 
yet the completed scooter is so strong that it can 
carry the biggest of the heavyweights over rough 
country roads day in and day out. The entire gas 
tank is no bigger than a schoolboy’s lunch box, 
and the chances are that you won’t have to fill it 
very often, as the average scooter of this type can 
travel from New York to Philadelphia on one 
gallon of gas. You can probably carry enough fuel 
in a tomato can to take you on your average 
shopping trip. So if you’ve felt any pinch from 
gasoline rationing you won’t want to miss Howard 
G. McEntee’s article with plans and instructions 
for building this trim and fast super scooter. It’s 
simple in design, and a beauty in appearance, and 
most important of all, it’ll take you where you 
need to go without wasting a drop of fuel. 


Helicopters 
| I SCOOPED the world on the story of the heli- 


copter’s coming of age—in an article pub- 
lished more than a year ago and in a story by 
Igor Sikorski, the inventor and the helicopter’s 
“papa,” published in our May, 1943 issue. Now, in 
current news releases, our faith in the helicopter 
is being fully justified. 

The Army recently announced that helicopters 
are already in use to patrol a 500-mile “gap” in 
the mid-Atlantic which is out of range of the 
regular long-range reconnaissance planes. Up un- 
til the time the helicopters were put in use, this 
500-mile stretch in the middle of the Atlantic 
could not be adquately covered by patrol planes. 

Now, however, helicopters are taking off from 
the decks of regular merchant vessels, patrolling 
this Atlantic “blind spot” and returning to settle 


BABY CAR HAS BABY TRAILER 
: PS 
i 











Robert E. Lewry, 551 Cohannet Street, Taunton. Mass., 
built this all-wood midget car and its trailer. Its 
|-horsepower motor gives it a speed of 20 miles an 
hour. Mr. Lewry is 15 years old, and apparently already 
@ capable auto builder. This snapshot brings him a 
$3.00 Workbench award and a Certificate of Merit. 
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straight down on the mother ship’s deck. The 
ability of the helicopter to stand still in midair 
makes it unbeatable for sub patrol duty. Whereas 
an ordinary patrol plane travels at 150 m.p.h. or 
more and often “loses” a suspicious shadow in the 
sea in its swift flight, the helicopter can “put on 
the brakes” and stop in midair the moment it sees 
a patch of ocean which needs investigating. 

The British Admiralty has also announced its 
interest in the helicopter, and, in addition, the 
Canadian air forces recently ordered a number 
of the rotor-powered flying machines. 

But we think the biggest helicopter news is not 
the wartime uses of the new machine so much as 
is its coming peacetime use. And the most ex- 
citing news in this field, we feel, is an announce- 
ment just issued by Northeast Airlines, 

Northeast Airlines, operating throughout the 
New England States, has filed an application with 
the Civil Aeronautics Board for permission to 
establish helicopter service to carry airmail and 
air express to and from the rooftops of more than 
400 postoffices and railroad stations in its territory. 





LIGHTNING HITS THE WORKBENCH 

















This Lightning class sailboat was built by Tom B. 
Pearson and his brother, of Exeter, N. H., P.E.A. 172. 
Plans and instructions for building this well known and 
popular class boat appear in HOW TO BUILD 20 
BOATS No. 8, which is now available. 

The sails on the boat shown above were made by 
Ira S. Caldwell, of Beaufort, S$. C., and Mr. Pearson 
tells us that he has received many compliments on 
them. "In closing,"’ writes Mr. Pearson, “I wish to 
say that the boat has proven itself to be an excellent 
sailer in any weather, and | am looking forward, de- 
spite the war, to doing a lot of sailing on Portsmouth 
Harbor next summer." 

A $3.00 Workbench award and a Certificate of 
Merit go to Mr. Pearson for this snapshot. 





Become 
a Welding 


@ In peace as in war, to weld 
is to unite. You can unite your 
present experience and your 
ambitions for the future by 
qualifying as a trained weld- 


ing engineer. 


The I, C. S, Course, Funda- 
mentals for Welding Engi- 
neers, gives you this training 
in your spare time. It is a 
low-cost investment in a high- 


paying future. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX2317-B, SCRANTON, PENNA, 





Without cost to me, please send full 
particulars about the course marked X: 


() FUNDAMENTALS FOR WELDING ENGINEERS 
(] Welding, Gas and Electric 
(] Mechanical Drafting 
C) Structural Drafting 
Name—___ Age 


Address __— — 
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Patented or Unpatented 


Inventions can now be safely sold without patenting ex- 
pense. If you have a practical, useful idea for sale, either 
unpatented or patented, write for full details, today! 


CHARTERED INSTITUTE of AMERICAN INVENTORS 


Dept. 5, 631 Pa. Ave. N. W. Washington, DBD. C. 


TENTS/ 


AND TRADE MARKS = 
C.A.SNOW &CO. 


Registered Patent Attorneys Since 1875 
Write for Free Book and “Certification of lavention™ form 
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ially, Don’t be handicapped all gour 

te. Start your training now. ree 














eS 


















radun 
Bulletin on request. No obligution. 


merican School, Dpt, HB28, Drexel at 58th, Chicago 


RAFTING xc 


lickly aS a Draftsman or Tool De 
nd Fixtures for 285 production. Er 
ry 1 the 


















ow 4 yy = lify for 
on, State age A penny postal will 


do—t 


yut hurry 
OHIO INSTITUTE OF TECHNOLOGY, Box 105, Greenville, Ohio 














Editor's Workbench Chips 





This application is the first specific proposal to put 
the helicopter into actual commercial service. 

So hold your breath! It won’t be long until the 
dream of helicopters landing on rooftops all over 
the country will become a reality! 


Enemy Patents 


PATENT applications from enemy countries, as 
well as from lands at present in the hands of 
the enemy, are now being published by the Office 
of Alien Property Custodian here for the benefit 
of American firms engaged in war work. Format 
of publication is essentially the same as that of 
regularly published patents, and copies may be 
obtained from the U. S. Patent Office for ten 
cents each. 

Patents have not yet been granted on these ap- 
plications. Rights in the applications as they stand 
are now vested in the Alien Property Custodian, 
and it is his desire that they be made available to 
American producers for the furthering of the war 
effort. 

Publication of annotated lists, by classes, has 
been begun in the Patent Office Gazette. Several 
hundred applications for chemical patents were 
listed in the Gazette for April 20, and a miscel- 
laneous group, all the way from toys to fire-arms, 
in the issue for April 27. Since the total number 
of applications is approximately 3,000, it is antici- 
pated that publications will be continued for about 


$3.50 ENLARGER 











Ellis A. Fuller, of 531 Barberry Lane, Louisville, Ky., 
built this 35 mm. enlarger for $3.50, and he informs 
us that he gets excellent results with it. He got his 
ideas for making it in MI, he writes. It's a nice job, and 
it brings Mr. Fuller a $3.00 Workbench award and a 
Certificate of Merit. 
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ten numbers of the Gazette, or possibly more. 
A few applications, of particular military sig- 
nificance, are being withheld from publication. 


Seeds Coated With Adhesive Envelopes 


Means for making seeds more efficient, are cov- 
ered by U.S. patent 2,313,057, granted to Albert C. 
Fischer of Chicago. 

The invention, briefly, is a simple method for 
making each seed carry into the soil a small pro- 
vision of fertilizer, fungicide, insecticide and (in 
the case of legumes) nitrogen-fixing bacteria that 
it needs in its first day or so after germination. 
This is accomplished by coating the seed with a 
water-soluble glue into which the initial life- 
needs of the seedling-to-be are impregnated. 

To protect the seed against possible ill effects 
of too-long contact with fertilizer and fungicidal 
compounds, it is first covered with a coating of 
neutral glue, then with one or more coats con- 
taining the chemical and bacterial growth aids. 


Enameled Pistons Cut Knocking 


Enamel coatings on the face of a gasoline en- 
gine piston, and on the inner surface of the cylin- 
der head, will materially reduce knocking and 
minimize the formation of “shellac” or 
“varnish” on the piston skirts and hard carbon 
on the piston head, states Frederic H. Emery of 
Bedford, Ohio, in the preamble to patent 2,311,039. 

To the glassy enamel, containing cobalt to make 
it stick better to the iron, the inventor also adds 
alumina or other refractory substance to increase 
its heat-resisting properties. The enamel, usually, 
though not necessarily minus the refractory, may 
also be applied on the underside of the piston and 
on the radiating fins of air-cooled motors, to speed 
up transfer and dissipation of heat. 


} 
aiso 


Cored Glass Filaments 


Glass filaments of spiderweb fineness, used in 
fabrics, insulation, etc., can be made stronger and 


THUNDERBOLT TAKING OFF 











Roy J. Cain, of 4328 E. 4th St., Los Angeles, Cal., 
is the builder of this P-47. It certainly looks like a real 
one as it heads toward the camera on a thrilling takeoff 
run—but it's just a model made from MI plans. Nice 
work, Mr. Cain! This snapshot nets a $3.00 Workbench 
award and a Certificate of Merit. 
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How To 
PROTECT, 
FINANCE and 
SELL YOUR 
INVENTION 


. naturally, is “How 

Can I Cash In On 
My Invention?” We can tell you how others 
did it—who they went to for finances—how 
they arranged partnerships—how they made 
contacts with manufacturers—how they dictated 
rovalty arrangements—how much money they 
made—how you can find a market. Our new 
FREE ROOK discloses sources of quick revenue 
if your invention is patentable and saleable 
with profit possibilities. 


FIRST HAVE US PROTECT YOU 


Commercial or successful inventors first get a U. S. Patent 
protecting their invention. Remember, if yours has value te 
others first protect its value to you. A patent safeguards you 
against someone copying and commercializing your invention 
—it is a strong sales weapon for you in gettina a buyer or 
financier—it sets up your idea as original, different, and 
valuable to those you expect to put your invention into 
practical shape for money-making. 


HOW WE CAN HELP YOU 


We are Registered Patent Attorneys having long experience 
in helping inventors, Our service covers all phases of patent 
work and our individual efforts are supported by trained 
patent draftsmen, attorneys, searchers, etc. We will—first— 
advise you as to the probable patentability of your invention— 
and later prepare, execute and prosecute your patent applica- 
tion. Get full facts now—another inventor getting ahead of 
you with patent may mean you lose all! Mail coupon today 
—a 3¢ stamp may lift your present income to early future 
security! 
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Realizing that the weight of barrage balloon 
cables may limit the height to which the balloons 
may ascend, Rene Planiol of New York, N. Y., 
substitutes for the steel cables now used fiber 
glass cables. With such a cable, it is pointed out 
in the patent, balloons can be flown at heights 
as high as, or even higher than, the heights at 
which bombing or pursuit planes can fly. The 
filaments of glass fiber are coated with a mixture 
of rubber and casein to prevent friction. The 
coated fibers are preferably not twisted together 
but are kept parallel. This also reduces friction 
between the filaments of glass. According to this 
patent a cable of glass fibers of the same weight 
as that of steel and of the same tensile strength 
will be from one and a half to twenty times as long 
as the steel cable, depending upon the diameter 
of the glass filaments forming the glass cable. 
(No. 2,293,918.) 


To keep the average soldier in trim the Quar- 
termaster Corps spends $404.65 for the first year; 
of this $175.20 is for food; $162.05 for clothing; 
$15.79 for individual equipment; and $51.61 for 
barracks equipment. 


A “mountain” of glass, nine miles long and four 
miles wide, exists in Yellowstone Park; it is called 
Obsidian Cliff, and at one time serious considera- 
tion was given to cutting the 200-inch telescope. 
reflector out of this ready-made glass. 


Soap and water are the best antidote to contact 
of the skin with lewisite or mustard gas, ac- 
cording to Dr. Joel Hildebrand of the University 
of California, 
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less brittle by a method developed by a German, 
Armand Lamesch of Herzogenrath, near Aachen, 
His patent, No. 2,313,296, is vested in the Alien 
Property Custodian. 

Secret of the strengthened filaments is their 
use of two kinds of glass, of differing co-efficients 
of expansion. In one method of manufacture, a rod 
with a core of a second kind of glass is heated 
and spun out; in another, two concentric nozzles 
deliver the two kinds of glass simultaneously in 
molten condition, In any case, the resulting fila- 
ment, no matter how finely drawn, still has the 
strong, sheathed-core structure. 


Electrically Shaped Bomb Noses 


Two patents, both assigned to the A. O. Smith 
Corporation of Milwaukee, cover electrical 
shaping and forging processes for forming bomb 
noses on tubular steel bodies. They are the claims 
respectively of William C. Heath (No. 2,313,067) 
and Warren F. Heineman (No. 2,313,068). In both, 
the rounded point is formed by the pressure of 
rotating dies after the end of the tubing has been 
subjected to the necessary softening by means of 
high-frequency electric current. 


Climb-Preventer for "Tommy-Guns" 


Terrible ammunition-waster is the tendency of 
submachine (“Tommy”) guns and automatic 
rifles to “climb”; it is difficult even for experienced 
gunners to keep their muzzles at proper elevation 
when full-automatic fire is on. To overcome this 
tendency, Eugene G. Reising, well-known gun- 
maker of Hartford, Conn., has developed a simple 
muzzle attachment on which he has received pat- 
ent 2,313,669. 

It is tubular in general outline, with internal 


JACKIE RIDES A TRACTOR 








John G. Domer, of Canaan, Conn., built this baby 
tractor for his son, Jackie, who is shown at the wheel. 
A Mode! T rear end, motorcycle transmission, and a 
| h.p. Briggs & Stratton engine take care of the 
power. This snapshot nets Mr. Domer a $3.00 
bench award and a Certificate of Merit. 
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Machine Tools Completely De- 
scribed and Fully Demonstrated. 

Measurements and Gages, 

Drill Press Operations, 

Lathe Operations. 

Milling Machines—All Types. 

Shaper and Planer Set-up & Jobs. 

Plain and Universal Grinders. 

Blueprint Reading & Draftina. 

Expert Mechanic—What He Must 
Know, 

What Industry Expects of You. 

How To Lay Out Holes for 
Drilling. 

Shop Projects—Layout 
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Taper Tables & Boring Taper 
Holes. 

Lathe Cutting Tools and Grinding. 

Thread Cutting on a Lathe, 

Drill Jigs, Speeds and Feeds. 

Production Milling—Fixture 
Design. 
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subjects included 
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Calls for Draftsmen Are Increasing! . Read 
the want-ads for proof of this urgent de mand 
The War Production program has increased the 
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Editor's Workbench Chips 





diameter appreciably greater than the weapon’s 
bore. Through its upper side are cut several trans- 
verse slots, and a cuplike lip extends across the 
lower side of the outer end. Effect of the blast, re- 
acting against these, is to push the muzzle down, 
neutralizing the ,climbing tendency. 


Cuplike Caltrops for Tanks 


Another military invention of the week is a 
device suggestive of the ancient caltrop—a spiky 
star of iron that used to be scattered in front of 
defensive positions, to cripple the feet of charging 
horses or infantry; only the present invention is 
intended to function against tanks and other 
tractor-treaded vehicles. It is the invention of 
William J. McDonald of Kansas City, covered by 
patent 2,313,388. 

The device, which is made of heavy steel sheet- 
ing or plating, is a six-pointed star with upcurved 
arms, suggesting more than anything else the ser- 
rated orange-peel cups sometimes used for party 
salads. Just below the tip of each arm a tough- 
looking blunt barb projects. The idea is to sow 
large numbers of these, painted to conceal well in 
the grass, brush or other local vegetation, over 
terrain where enemy tanks are expected to ap- 
pear. When trodden on by the treads, they are 
calculated to rock on their curved bottoms, jam- 
ming their tough, barbed ends into the tracks and 
crippling the running gear. 


Electroplating Magnesium 


Magnesium, the light metal that war has brought 
to the fore along with aluminum, has enormous 
possibilities in peace as well. But hitherto it has 


—SAILS LIKE A DREAM 

















Ed Williams, of "The Anchorage," Prince Arthur St., 
Otterburn Park, Quebec, Canada, built this Super 
Sunray from pians in HOW TO BUILD 20 BOATS. He 
tells us that she sails like a dream. She certainly looks 
like a pleasant dream, and she brings her builder a 
$3.00 Workbench award and a Certificate of Merit. 
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been impossible to protect with electrically ap- 
plied platings of other metals, because it gets cov- 
ered with a coating of oxide in an alkaline 
electroplating bath, and simply dissolves in an 
acid one. W. S. Loose of Midland, Mich., has de- 
vised a bath containing acids and a chromate, 
which first etches the surface slightly, then covers 
it with a protective chromium coating. From here 
on, electroplating with any desired metal can pro- 
ceed in the usual way. 

Mr. Loose’s patent, No. 2.313.756, together with 
several others on the processing of magnesium 
issued to him, is assigned to the Dow Chemical 
Company. 


New Papaya Compound 


Two chemists of the U. S. Department of Agri- 
culture, E. F. Jansen and Dr. A. K. Balls, have 
received patent 2,313,875 on a new digestive com- 
pound which they call chymopapain, extracted 
from the tropical fruit, papaya, which has several 
advantages over the already known papain. They 
state that it has better clotting qualities when ap- 
plied to milk, and 
stomach 


that it is more resistant to 
acids when it is desired to encourage 
protein digestion in the small intestine. They have 

signed their patent rights to the people of the 
United States. 


Flax Deseeding Machine 


Another patent in which rights are assigned to 
the U. S. government is No. 2,313,791, issued to 
Max C. Widger of Corvallis, Ore., on a machine 
for getting all the seeds out of flax before the 
stalks are soaked in tanks of water to soften or 
“ret” them. This retting process, necessary to re- 
move bark of the flax, would of 
course ruin the seed. The flax stalks are passed 
through a succession of giant combs by a rotating 
drum, which effectually deseeds them. 
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MANTA ON SKIS 

















Charles F. Warren, Clement Dorm. 4, Rensselear 
Polytechnic Institute, Troy, New York, write: 

“Inclosed is a picture of the Manta gas model built 
from plans in MECHANIX ILLUSTRATED. Skis were 
used instead of wheels so the model could be flown 
in the snow. It is powered by a dual ignition Super 
Cyclone. It flies beautifully at a very fast clip, and 
can be landed quite easily. Whenever it is flown, 
quite a crowd of people gather to see it perform." 

It isn't surprising that a crowd collects. Mr. Warren 
also collects—a $3.00 Workbench award and a Certifi- 
cate of Merit. 
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ELECTRONICS 





* Applications of electronics 
now veiled in military secrecy 
will revolutionize our mede of 
living when peace comes. The 
new I.C.S, Essentials of Elec- 
tronics Course is for men of 
vision who want to be ready 
for the great opportunities 


coming up. 
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Popular 


Instrument Measures Stocking Sheerness 


“Glamorometer” might well be an appropriate 
name for an instrument on which the U. S. Patent 
Office has issued a patent to Jerome Barney of 
Bethlehem, Pa. The device measures the relative 
sheerness of hosiery and similar delicate fabrics. 
(If you think that’s too frivolous a subject to 
engage the attention of the Patent Office, just 
ask the ladies—or a hosiery manufacturer.) 

Present methods of determining sheerness, the 
inventor explains, depend either on expert judg- 
ment based on visual examination or on measur- 
ing and counting threads, numbers of loops, and 
so on. But even experts’ judgments vary, and 
examination of threads through a magnifying 
glass is a tedious business. 
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Mr. Barney obviates these difficulties ty pro- 
jecting a concentrated light beam of known in- 
tensity through a layer of stocking-leg fabric 
suspended on a frame. A standard light-meter 
on the other side receives the part of the light 
that passes through, converting it into an electric 
current that in turn swings a pointer across 
the face of a numbered dial. Sheerness, presum- 
ably, would run on a scale from zero (for thick 
wool) to practical infinity, for some of the gossa- 
merweb confections that you don’t really see, but 
“just know she wears ‘em.” 

Rights in the patent, No. 3,312,953, are assigned 
to the R. K. Laros Silk Co., of Bethlehem 


Web For "Human Spider” 


The “human fly” who clambers his perilous but 
confident way over the vertical walls of buildings 
bids fair to be replaced by a “human spider” 
safely suspended on a couple of strands of cable, 
through a tackle invented by Rox D. Penlon of 
San Francisco, subject of patent 2,312,583. At two 
widely spaced points on the roof coping the top 
ends of the tackle are hooked; they converge at 
the lower ends in attachments on the worker's 
safety belt. By manipulating their lengths, he 
is able to shift his position at will to any place 
on the face of the wall. The device is expected to 
be useful to painters, window washers, masonry 
repair men, etc, 
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Patents 


Flour Insects Electrically Killed 


Again of ultimate domestic interest, though 
utilitarian rather than esthetic, is the machine for 
ridding flour of insect pests, on which patent 
2,312,368 was granted to Franklin S. Smith of New 
Haven, Conn. The flour is whirled by centrifugal 
force in a thin layer over a series of high-tension 
electrodes, which makes an instant end of weevils, 
moths, larvae and all other undesirable inhabi- 
tants of the flour-bin. Raising of dangerously 
explosive dust is kept down to a minimum. 
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BAFFLE 


To avoid the damage caused by mildew and 
“burn” which results from the use of certain water 
on the foliage of plants, Walter Stick and Arthur 
Stich of Detroit designed a garden sprinkler which 
waters only the roots of plants. The sprinkler in- 
cludes a long tube having at its lower end a baffle 
to convert the water jet into a fan-shaped sheet. 
The sheet of water can be directed at the lower 
parts of the plants without wetting the upper 
parts, and also without wetting the feet or clothing 
of the user. A control valve on the tube provides 
control of the amount of water. In use, the sprink- 
ler provides a gentle supply of water that does 
not loosen the soil. (No. 2,289,889.) 
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To get your share of the business from our SEPTEMBER ISSUE, your ad with remittance must bein 
our office JULY THE SECOND. Mail to MECHANIX ILLUSTRATED e 1501 Broadway «* New York 


ALL MECHANIX ILLUSTRATED CLASSIFIED ADS 
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NEW MODEL electric welder 110 volt 
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BOATS, OUTBOARD MOTORS 

ENJOY ALL the thrills of fishing and sailing 

in your own beautiful 18-ft. Cabin Auxiliary 
Sloop. Easy to build if you follow instruct 
Complete plans, diagrams and instruc 2 
only 25c. Specify Booklet 1. Write today to 
How-To-Build-It Editor, Fawcett Publica- 
tions, Inc., Fawcett Bidg., Greenwich, Conn. 
No Canadian or ac pted. 
FL LL SIZE cut to sh ape patterns, 

$3.75 up Pleasure boats, to 38 feet. Lllus- 
trated “Build A Boat’’ catalog, 1l0c How 
to Build Boats’’ book, $1.00. Cleveland Boat 
Blueprint Co., Station A23C, Cleveland, 
o! 

















“blueprints. 


OUTBOARD MOTORS—used and 1 ilt 

bargains, list free. Used parts, save money 
Crandall-Hicks Co., 953 Commonwealt! 
boston, Mass 


BUILD IT YOURSELF 

BUILD YOUR tractor from second-hand auto- 
mobiles. Convert your horse drawn 
equipment into tractor drawn equi 
Nolan’s Garage, East Wareham, a8 


PRINTS AND instructions for building ¢ 
den tractor, $1.00. William Tanger, Belle- 
fontaine, Ohio 
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MODEL PUSHER Plane that’s far superior 
t n ntional gas model sher protects 
pr and motor from » on rough 
lar errific climbing You don't 
have t ) expert to make it. F r complete 
instr Plans and diagrams, send 25¢ to 
FT ~Build-It'’ Editor, Fawcett Publica- 
t Inc., Faweett Bldg., Greenwich, Conn 
Specify Booklet 4. No Canadian orders ac- 









SPEED ROAT KIT fully i a 
“4 ’-T torpedo type hull 2 x8 $ 

Al seasled type kit 20 ” $3.95 posts 

Circulars 10¢. Berwyn Model Co., Berwyr 








PATENT ATTORNEYS 





INVENTORS: LF ARN 
how to prot 

Secure Free *‘Pate 

pi informatio 

Wr Clarence A 

§ B-G Adams 





GUIDEROOK" containing 








INVENTOR’S 

“") mechar 1 movements and advi about 
Da inventions, also rd of 
Ir e¢ Frank A. Ia nn, 
Re ent Attorney, 154 Nassau 














PATENTS 
INVENTORS: —F ro manufac- 
t ilready pl ir ile of 
Rew non-military neat If you } ea 
ful invention, patented or unpatented, write 
( tered Institute of American Inventors, 
I 5A. Wash D : 











PROMOTE Dr 
Write Adam Fishe 


atented or 


r Company, 


NVENTIONS 
t atented. V 














82 Er t. St. Loui . Me 
ARCHERY 
BOWS— ARROWS: Construction-Instruction 
Rook 5@c. Catalog free. Archery, 617 South 
Sta e. ¢ hicago 
ARCHERY EQUIPMENT: Catalogue Free 
Mid-West Archery, 2209-C East 75th, Chi- 
cag 
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REPAIR REFRIGERATORS. Complete M 
ual, special, 50c. Supreme Publications, 32 
Jefferson, Chicago 


SPORTING GOODS, FISHING TACKLE, 
GUNS 











SWAP GUNS and Ammunition with Klein's 
—or get Cash. We pay More—you pay Less 
because we're America’s best known, biggest 
traders. Thousands upon thousan of 
an 1 used Guns from $5—up to the fin 
models, gauges, calibers, makes—Winc 
Remington, Colt, Savage, Smith & W 
ete. We also buy, sell or Trade F 
Outboards, Golf Equipment, Bir 
lars, Old Gold, Cameras, Diamonds, J 
Sports Clothing, etc. Describe fully wt 
have to trade. “*Money Zack §=Guarante 
58 years’ fair dealing. Fre 
ar rain Catalog’’ featuring 
of Hard to-get” items. Send dime ( 

































with first order) to cover maili 
Klein's Sporting Goods, Milton P. Klein, 
Pres hO4W South Halsted, Chicago 
SEND 10c FOR tig List, Used Guns. 
Frayseth’s, Willmar, Minn 
FIELDGLASSES, TELESCOPES, 
MICROSCOPES 
LENSE S—RBUILD your own telescop 
nicroscope, riflescope, et 
ment a aheen lenses—$1.00 postpaid irty 
enses—$2.00. Sixty different lenses—$5.00 
Slightly chipped on edge, Satisfactior 





guaranteed. American Lens 














ine Avenue, Park Ridge. 111 

POWERFUL TELESCOPE lens kit msists 

3” diameter 75” focus objective—50X and 
100X astronomical eyepieces. While they last 
$1.95 postpaid. With 50X terres tial eyepiece 
$2.95. Pfleegor Optical Co., MI7 bury, 
Penr 
MICROSCOPES! RESEARCH—Industrial— 

Amateur Accessories We sell—hb re 
pair—exchange Inquiries invited Nation 
Microscope Exchange, 121 Chambers St., New 
York. N. ¥ 


MICROSCOPES, SCIENTIFIC _ 
exch 


‘Laboratory 
Equipment, bought sold, r 











paired. Catalog. George Klein, h 
Avenue, New York 

SPECTROSCOPES 
SPECTROSCOPE FOR quick chemical 


analysis $2.50. 
Calif. 


Cudding Sons, Campbell, 





SIKOS. SMALL ANIMALS, OTHER PETS 
BARGAINS! Homers, message 
wonderful breeding. $2.00 pair— 
6 pairs $10.00 Morris Farm, Batavia, Ll. 


DAIRY GOATS 

“DAIRY GOAT Journal,’’ Dept. 317, Colum- 

bia, Mo. Monthly magazine crammed with 
helpful information $1 yearly—introductory 
5-month subscription 25c. 

HORSE TRAINING 
“HOW TO Break and Train Horses’’—A book 

every farmer and horseman should have. It 
is free; no obligation. Simply address Beery 
School of Horsemanship, Dept. 1157, Pleasant 
Hill, Ohic 























MONUMENTS 
MONUMENTS—DIRECT Low Prices. Freight 
Paid. Lettered. Guaranteed. Free Catalog 
and samples. Write Granite-Marble Factory, 
A47, Oneco, Fla 


REAL ESTATE, FARM LANDS 
10 ACRES. NEAR White River, unimproved; 
poultry land. $190, $5 down, $5 monthly. 
Free list and literature. Hubbard, 224 Gross- 
man Bldg.. Kansas City, Kan. 


PERSONAL 
MENTAL SCIENCE—New Course in Practi- 
cal Psychology by 34 world-famous psy- 
chologists. Learn to release your vast hidden 
powers! Teaches you self-mastery, influencing 
others, getting ahead, ete. Amazing scientific 
discoveries aled. Low price. Satisfaction 
































guaranteed. Free Details, write today! Nelson 
Company, 321 South Wabash, Dept. 607, 
‘ ‘ 
ATTRACT SUCCESS, health, happiness, con- 
fidence, through Ontology. Science of 
Reality. Solve your problems by secret, meta- 
physical mind power. Write today for free 
24-page booklet. Alexander Keene, X-T, 


Sedalia, Mo 


CLINICAL LABORATORY Technicians in 
great demand. We train you in your own 








home, in your spare time. Bulletin free. 

Imperial Technical Institute, Box 973-Y¥, 

Austin, Tex 

YOUR PERSONAL Problems and How to 
Solve Them. Amazing book. Circular free. 

ServeU’ Publications, Box 48F, Lititz, Penna. 





OPPORTUNITY READING Manuscripts for 
publishing house on pay, at home. Write 

Rox 306-M-2. Rochester, N. Y. 

BIRTH CERTIFICATES, all ages, any state, 
ten day service. Enclose postage. Herndon J. 

Thompson, D324, Davis, Okla. 

MANY HOBRY Philatelic Magazines 10c. 
Jones. 1210M Dudley, Utica, N. Y. 


MISCELLANEOUS 
GREAT FUN! Make believe you are in New 














York. Cards sent, you write, return. Ill 
mail 25¢ (5—50c). Letters mailed 10c In- 
formation about Receiving-Forwarding Serv- 


ice. Fascinating View Cards 10c. Haller, 436 





New York Ave., Brooklyn, N. List of 

Money Saving Booklets for Home Owners, 

Farmers ¢ 

PURCH ASE BY Mail—Triple concentrated 
perfume in one ounce bottle, attractively 


packed in gift box—bouquet or jasmine odor. 


Price postpa including tax, $1.25. Laine 
Company. P.O Box 340, Rerkeley, Calif. 








NEW TE ERMITE Killer: Powder. Bor $3.00. 
p 5 yuaranteed. Boy can ap- 

>-owners, agents and ex- 
Storms, 974 Keppel, 





ply. Ide ul for r 

terminators J 

Memphis, Tenr 

RID YOU Ro Places 
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prepaid. Old C 
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y Wax, Dav- 








UNPAINTED WALL Plaques $3.00 per 100. 
30 different samples $1.00 Re t list 
Oman, 642 Broadway, St. Paul, Min 



























RECEIVE MAILS, magazines, samples. Your 
name ir numerou mailing lists 10c. 

H ward, 396 Broadway, New York 

BU RIED TR EASURE, Minerals, free book- 
let, photograpt Fisher Laboratory, Palo 

Alto, c ii f 

SPARROW TRAP—« made, plan 35c. 
Frank Shilling Dueber, Canton, 

Ohio 

MAGICIANS SPECIALTIES exposed. Cata- 


log 10c. Bargain, Box 671, St. Louis, Mo. 
HEATING SIX rooms $20 yearly. Circulars 
10c. Rosenzweig, RR10-C6, Cincinnati. 
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By W. H. FAWCETT, Jr. 


President of Mechanix Illustrated 


OW that you’ve got that Victory garden 
started, don’t let it get you down, except 
when the time comes to weed it. A lot of things 
are going to happen to discourage folk who have 
laid out their first garden. It'll be a good idea to 
hang a notebook in the tool shed. Then you can 
jot down the mistakes you make and profit from 
them next year. Also it can serve to refresh your 
memory next yvear when you want to dup!icate 
some outstanding success. Remember the garden 
won't just grow by itself. You've got to watch it 
and work it from day to day. Get the kids inter- 
ested. They can be a big help if you'll take the 
trouble to show them what to do. They'll likely 
get a kick out of eating spinach they helped to 
grow: it will have a different flavor from the 
store-bought kind. If the neighbor's early chick- 
ens do a blitz to your garden, don’t give up. Pull 
out the seed catalogue and check up on what can 
be planted later in the season. Meanwhile take 
every precaution to protect your garden. Its 
success is vital. Don’t lay down the hoe—except 
to pick up the rake. 

How about going over to the bookcase some 
time this evening and digging out a couple of 
more good books for the boys in the services. 
While you're about it, also pick out some for the 
girls because the WAACs and WAVES need them, 
too. Be sure to remember they want good books. 
Don’t give them a dog-eared old cookbook. They 
need books about the ideas for which they are 
fighting; books that will help them get ahead in 
their branch of the service. Most of all, they need 
books they will enjoy reading—good fiction, good 
mystery stories, good biography. 





Most of vs by natural instinct are talkative. 
It’s typical of the American way of life—a sign 
of friendliness. But in wartime it is dangerous. 
It can cost lives of soldiers and sailors. You’ve 
seen the posters warning you not to talk. Yet 
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people keep right on talking. Maybe they would 
curb their tongues if they would just remember 
the sad story of one ship sinking. “Your ship is 
several hours behind schedule.” the Nazi jeered, 
The crew knew it was true. The submarine com- 
mander knew their orders. Someone had talked, 





Learning to save gas means money in your 
pocket and also aids war industries. If you cook 
with gas, use one-fourth less. Cook with a blue 
flame (not yellow), and use less water in the pot. 
Use your oven as little as possible. When you do, 
plan to cook whole meals in it. Don’t open the 
door often. Plan more “one-dish” meals. Cook 
more than one thing in a pot, if possible. Your gas 
company can tell you many other short cuts. It 
seems little but it mounts up to a lot. 

The Office of Defense Transportation has 
asked me to pass along to you its suggestions to 
make a shop-and-carry routine easier. They 
should be followed the year around. Here they 
are: 

1. Prepare a shopping list in advance. Buy 
only what you need. ‘ 

2. Come prepared to carry packages. (Bring 
along a shopping bag.) 

3. Travel during off-peak hours. (10 a.m. to 
4 p.m.) 

4. Buy lighter articles first; heavier ones later 
in the day. This saves toting a heavy, bulky bag 
throughout the day. 

5. Buy all articles which must be delivered on 
the same shopping day. This cuts delivery trips 
from store to home. 


li. W Fase fp 





























On the map at lower left is shown the course of 
the Battle of Savo Island, in which the Big Bastard 
—a U. S. battleship whose correct name may not 
yet be published—and some of her big and little 
sister ships of the U. S. Navy met and smashed 
a Japanese fleet in the waters near Guadalcanal, 
in what is now known as the Fifth Battle of the 
Solomons. Beginning at midnight of last Novem- 
ber 14, the battle lasted 50 minutes. To the 
men of the Big Bastard, battered but victorious, 
it seemed more like 50 hours. 


ginny in the South Pacific [Passed 
se 


by Navy Censor]—Hodgen Othello Pat- 
rick Ylc, talker on the Big Bastard’s sky 
patrol, highest lookout post where the ship 
took its first hit during the Battle of Savo 
Island, came as reasonably close to being 
killed as can be expected of any man. 

Patrick remembers squaring for battle and 
from his high perch seeing the Jap ships come 
up. He saw the first salvo leave the flagship 
up ahead. 

His next recollection is of being thrown 
against a bulkhead and finding somebody’s 

. arm, without a body, across his face. 


em , is by Robert L. Schwartz Y2c 


Yank Navy Correspondent 





Printed by Permission of 
YANK, The Army Weekly 
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SAVO ISLAND : by Fred Ripperda 


9:30 P.M. 
v.s. eee 














"He took out his knife and walked over to a dangling wire, 
cut it loose and wrapped it around . making a tourniquet.’ 


“T'm dead,” he thought, and the remem- 
brance of it is still clear in his mind. “Here 
Iam, dead. This is what it’s like to be dead.” 
But the earthly touch of shrapnel in his knee 
and his hip convinced him that he was still 
alive. He looked around. The two officers 
lay dead. Seven enlisted men were still. Four 
wounded looked at Patrick, not knowing what 
to do next. 

Patrick pressed the button on his headset 
“Sick bay,” he called, “send help.” He doesn’t 
know why he took command. There was an- 
other petty officer who not only rated him but 
was able to struggle to his feet and walk 
around. 

The sound of firing roared up from his own 
ship. He heard hits coming aboard. But no 
help came. 

Patrick ordered the two least wounded to 
go below and then put tourniquets on the 
other two, using their own belts. He applied 
the same treatment to his own leg above the 
bleeding knee, then remembered to loosen all 
three every 15 minutes throughout the night. 
He hunted a long time for morphine before he 
found it and divided it with the others. As he 
was about to take his share of the sedative 


Continued 


Fifty Minutes of Hell 


he noticed that several of the men he had 
thought dead were stirring. Without a mo- 
ment’s hesitation he divided his share among 
them. He didn't feel heroic about it. He 
didn’t even think about it. 

Despite his injuries, Patrick found that he 
could get to his feet. He saw that he could 
report better while standing and remained 
that way until the end of the battle. After- 
ward, he fell again to the deck but never 
stopped his regular reports until he was re- 
lieved the next morning. 

Patrick was the only enlisted man of the 
crew who was recommended for the Navy 
Cross. 

When general quarters sounded on the Big 
Bastard, Rufus Mathewson Y2c took his post 
as a talker in the conning tower. 

“It'll be a push-over,” he heard someone 
say. “Just a bunch of armed transports, 
Ve'll knock ‘em off like sitting ducks.” 

Mathewson said to himself, “I wish I was 
home.” The thought kept running through 
his head as he watched the captain and the 
navigator walk calmly back and forth in the 
narrow steel-walled compartment 

Hours ticked by. Shortly after midnight 
the loudspeaker carried a cold, steady voice 
from plot room. “Target 20,000 yards, bear- 
ing 240 target 19,800 yards, bearing 
241° . . .” Slowly the target drew closer. 

There was a terrific explosion up ahead. 
Mathewson dashed to one of the slits and 
felt his stomach drop as he saw a battleship 
ahead silhouetted by fame. “Lord, let me out 
and I'll change my ways,” he said aloud. A 





“Another officer came in and said in a strained voice, ‘Feel 
my arm. It's been hit and | can't tell if it's stili there. Tell me." 
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warm and quiet. 


Page remembers it was a beautiful night .. 
The smell of gardenias was strong from off Florida Island 


direct hit had dissolved one of the destroyers. 

The captain called for a stadimeter reading 
to determine the distance to the battleship 
ahead. A lieutenant on the bridge tried 
unsuccessfully to take a reading through the 
narrow slot in the armor. 

“What kind of a crew have I got when I 
can’t get a stadimeter reading?” the captain 
asked. 

Mathewson felt sorry for the lieutenant. 
Over the lookout’s phone came a voice, “De- 
stroyer sinking on our starboard bow.” The 
captain ordered port rudder, and the helms- 
man swung the wheel. They skirted the de- 
stroyer, then came back on their course. From 
the phone came the Admiral’s voice: 
“Fire when ready.” 


over 


The men on the bridge looked at each other 
For a full minute no word came over the 
amplifier from plot room, then a voice giving 
the range and bearing. The captain looked 
at Mathewson. “Tell them they can fire now.” 
Mathewson relayed the command. He could 
hear compressed air being blown through the 
16-inch barrel as the gun crews cleared them 
before loading. Thirty seconds later shells 
screamed out. The captain and the navigato1 
were jarred away from their positions at the 
‘scopes, but voices came in over the phone 

“Right on!” 

‘The damn thing has dissolved!” 

‘Looked like a cruiser.” 

“That was a battleship!” 

In rapid succession Mathewson heard a loud 
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crash, a rolling explosion, and then the 
searing rattle of metal fragments as they 
crashed into cables, guns and super- 
structure. The ship shrugged, leaned 
back into a volley of 6- and 8-inch shells 
that raked through the sky control 
tower, topmost position on the ship. 

Quickly Mathewson called sky pa- 
trol on the battle phone. “Patrick, you 
there?” 

“Here, but our officers are dead, and 
all of us are wounded.” 

Mathewson asked for permission to 
go relieve Patrick but his request was 
denied. Mathewson and Patrick were 
close friends, and now the thought of 
Patrick lying wounded on sky patrol 
beyond the help of anyone because of 
fires burning below him almost brought 
tears to his eyes. 

Methodically Big B went on firing. 

“Torpedo off the port bow.” 

“Hard starboard rudder.” 

The tremendous craft swung over. Every- 
one strained, bracing for another explosion 
above the crashing shells and shrapnel. The 
torpedo missed, but in the confusion following 
the battleship’s evasion tactics she became 
separated from the other ships and lost her 
own course. 

“If you swing to port you can go back out 
the way you came in,” chart house advised. 
“but the water’s shallow off that way. If you 
turn to starboard you have to go around the 
island. 


“Starboard,” said the captain. And then, as 


A |{4-inch shell came screaming out of a gun on a Jap battle- 
ship. Buck saw it first when it was about two miles away. 
_ 


Os 








“Buck felt his feet get tangled in something. An officer dis- 
covered that his legs were entwined by someone's insides 


a pleasant afterthought, “Full speed ahead.” 

Six- and 8-inch shell fire peppered the 
bridge with steel fracments. It was almost 
impossible for shrapnel to penetrate the armor 
of the bridge but the men inside heard one 
shell smack through the gun director just aft 
the bridge and then explode against the chart 
house. Directions for course and bearing 
stopped coming in. 

Over the amplifier from chart house came 
a voice, “My God, this man’s bleeding to 


death. Send help. Hurry. Please hurry.” 
Melvin McSpadden, the engine control 
talker, was first to answer. “Sick bay is on 
this circuit and they'll send a doctor. Give 
us some bearings.” 
“This poor guy’s bleeding to death. Have 


you got any bandages? I can't leave him like 
this.” 

McSpadden tore down a blackout curtain 
hanging over one of the slots, stuffed it 
through the aperture and shouted to a sea- 
man on the catwalk outside, “Take this to the 
chart house quick.” 

Another torpedo was sighted and the ship 
swung sharply to starboard. From all over 
the ship came the excited voices of talkers. 
“We're heading for the beach!” 

“Why did we make that turn to starboard?” 
The query came in over McSpadden’s phone 
and he recognized it as that of Batt II, which 
he had thought abandoned. 

He quickly reassured them: “The captain 
is conning the ship!” That stopped the queries, 
the torpedo failed to materialize, and the cap- 
tain swung again to port. The huge ship 
churned up a massive letter “S” in white- 
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topped water. Some of the waves in the 

wake were 20 feet high 
Batt II, which is the auxiliary contro] 
room situated inside the superstructure 
below the sky control tower, was the 
hardest hit portion of the ship. One of 
the talkers in Batt II was Tom Page 

Sle of Greensburg, Pa 
Page remembers it was a beautiful 
night. There was a big moon and it was 
very warm and quiet. The smell of 
. gardenias was strong from off Florida 
Island. The association of gardenias 
with the action that followed caused 
Page to lose all desire to smell a gar- 

denia again. 

Over the amplifier came a_ voice, 
“Guadalcanal on our starboard hand.” 
Big vivid flashes lit the sky—some of it 
gun fire in the distance, some of it 
lightning. Everybody in Batt II was 
tense. Not until the Big Bastard’s guns went 
off did everyone’s confidence return. Page 
went to one of the slots and watched the shells 
fly through the air like three red dots slowly 
converging into one. then landing off in the 
distance. He saw Japs running back and forth 

on the beach with flashlights. 
Page sat in a on an overturned 
bucket. feeling [Continued on page 160] 


corner 


"Below decks, in engine con- 
trol room, Chief Yeoman 
Cheek was quietly reading. j 
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NIVILIANS in England who 
A have lost legs or arms need 
longer be shut off from useful 
rk or from participation in 
rts. With the aid of the marvel- 


is new artificial limbs now being 


ide available by the govern- 


ent, persons with only one natu- 


arm can handle tools fully as 
‘ll as most people with two arms 
tured on this page is Capt. A 
Maxwell, a technical adviser to 

British Ministry of Pensions. 


jemonstrating his machinemade 


m and a few of its many attach- 
nts. At right, the arm’s flex- 
le tube and _ golf-club grip: 
ver left, a metal hand fits on the 
id of the arm, its fingers open- 


ng and closing as a small wrench 


jjusts them; below right, the 
1d becomes a hammer. Arms 


like this are sold at cost by 


Ministry of Pensions to 
ilians who can afford to pay for 


hem, are supplied free to those 


10 cannot. 




























COMMANDOS 


Medical units in this war work near the front, *: 


ready to give wounded attention quickly 


T PEARL HARBOR, on the day when the 
United States Navy suffered the most 
staggering and disastrous blow in its history. 
when the Army Air Forces stationed at 
Hickam Field were virtually smashed to bits 
before they could even get their planes off 
the ground, one group of American fighting 
men scored one of the great victories of this 
war. 

Since then, these men and their comrades 
have fought on every front. They fought on 
Bataan and Corregidor, they are fighting now 
in Africa and in the Solomons and New 
Guinea, in China and in Iceland, in England 
and in Washington. They fight sometimes on 
foot. often in jeeps or planes, on battleships 
and in submarines. And the brilliant record 
they made on “the day which will live in 
infamy” has not only been sustained, but 
even bettered. 

They are the men and women of the 
services Medical Corps. Unarmed, except 
for their weapons against injury and pain, 
they share all the dangers of front-line action 
Casualties among them are often high. But 
because of them the fatalities and permanent 
disabilities of our fighting men in this war 
have been cut to a point which, compared 
with any other fought. 
incredible. 


war ever seems 
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OF MERCY 


by Richard F. Hanser 





Compact portable hospitals, 
slings, provide care for 


carried on 
emergencies 


In World War I, for example, 80 per cent of 
soldiers suffering severe abdominal wounds 
died. In this war, 80 per cent of soldiers 
suffering such wounds are saved. In World 
War I, of every seven men suffering com- 
pound fractures, infection killed one; in this 
war, the proportion is one fatality out of 200. 
In World War I, a man’s chance of recovering 
from an infected fracture with a useful limb 
was fifty-fifty; in this war, his chances are 
nine to one in favor. In this war, the Navy 
recently announced a new world's record: of 
4,000 land, sea and air casualties treated in 
the South Pacific and Australia by its 
Medical Corps, only seven died! 

How was this miracle done? New tech- 
niques of surgery and healing are partly re- 
sponsible. The amazing and versatile sulfa 
family of drugs have proved invaluable; new 
anaesthetics and new methods of anaesthesia 
have made possible vital operations which a 
few years ago could not have been even 
attempted; blood plasma is the greatest 
weapon known against shock. But the most 
effective weapon of all in the battle against 
death is speed. 
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In the First World War, casualties were 
usually sent far to the rear before receiving 
anything but the most rudimentary first aid 
treatment. By the time they arrived where 
adequate facilities were available, shock, loss 
of blood and infection had too often done 
their death-dealing work. 

Today plasma, sulfa drugs, local anaes- 
thetics and immediate treatment are ad- 
ministered with such speed and effectiveness 


Portable hospital, set up and ready, contains 
everything necessary for life-saving first aid. 


that by the time the casualty starts his trip 
to the rear the worst of his ordeal is often past 
and he is already well on his way to recovery. 

To achieve this, the whole medical corps 
has been streamlined fcr the utmost speed in 
treatment, which means that the medics have 
to be in the front lines—which means in turn 
that medical corpsmen, though they cannot 
fight, have to be where the fighting is thickest. 

Organization and efficiency in the corps 
have reached such a pitch that in the Buna 
campaign a wounded soldier usually received 
treatment within ten minutes after being hit 
and often was undergoing a major operation 
within a half hour. 

Each platoon had attached to it a medical 
corps man who went into battle right along- 
side the combat soldiers. So that this man 
vould not have to be burdened and hampered 
by a load of bulky supplies, each combat 
scldier carried on his cartridge belt a small 
first aid pouch. This contained sterile band- 
ages, sulfanilamide tablets, a shaker full of 
sulfanilamide powder and a syrette of mor- 
phine. The syrette contained half a grain— 


July, 1943 














twice as much as the World War I “Greeley 
units” held—ready in a small hypodermic in 
a sterile wrapping for instant injection. 
Private Joe Smith, say, was crawling 
through the New Guinea underbrush when 
a Jap bullet smashed into his leg and brought 
him down. Swiftly a medical corps man 
bends over him, cuts away the trousers 
around the wound to expose it. A glance 
tells him that Smith’s leg has a compound 
fracture and, like all battle wounds, this one 
is full of dirt. In.a matter of seconds the 





Field hospitals for operations and emergency 
care beyond first aid work just back of the lines. 


—— 


Wounded needing more than field hospital care r< 
are flown back to fully-equipped base hospitals. 






















On a Navy hospital ship a large magnet is used to extract 
metal fragments, without surgical cutting, from injured eyes. 


medic has given Smith a shot of morphine to 
kill the pain, dusted sulfanilamide powder 
into the open wound, covered it with sterile 
bandage, and signaled for the litter bearers. 

About 300 yards back of where he fell, 
Smith arrives on a litter at a casualty first 
aid station. Here two doctors, assisted by 
trained enlisted men, are waiting. Smith is 
suffering from shock, which, though it isn’t 
serious in his case, might become so if not 
treated promptly. He’s lost some blood, too. 


Continued 


Commandos of Mercy 


Promptly he is given a transfusion 
of blood plasma; he gets a quick, ex- 
pert checkover, and sets out on the 
litter again for the portable hospital, 
about 800 yards farther back. 

Here are surgeons, with full 
equipment. A small, modern X-ray 
gives them in a few minutes a pic- 
ture of the inside of Smith’s leg. The 
patient is given an injection of a new 
anaesthetic, pentothal sodium, and 
skillful hands set his broken leg. 
Splints hold it in place while a 
plaster cast is put over it, and Private 
Smith is ready for the air ambulance 
which will fly him back to a base 
hospital. 

Because of the new anaesthetic, 
Private Smith will not have to wait 
long hours before being able to make 
the trip back to the base, for pen- 
tothal sodium has almost no after- 
effect at all. Post-operative shock, 
in all except the most difficult cases. is a thing 
of the past, 

That plaster cast will not be taken off 
Smith’s leg, no dressings will be changed, for 
about six weeks. With the cast left on, his 
leg will cease to give him pain in a day or so, 
and the chances of its becoming infected are 
almost zero. This is the “closed treatment” 
for wounds, developed by Dr. H. W. Orr of 
Lincoln, Neb., and tested widely during the 
Spanish Civil War by Dr. Jose Trueta Raspall 
of Barcelona. Of 50,000 cases treated by the 
Orr-Trueta “closed” method during that war, 
the fatalities were eight-tenths of one per 
cent. In six weeks Private Smith's cast will 


come off and expose a leg completely 
healed. 
For other types of injury, other new 


methods come to the rescue. For simple 
fractures, for example. in which the danger 
of infection is very small and the surgeon’s 
main task is to hold the broken bone in place 
while it knits, the old plaster cast has been 
supplanted by the Stader splint. First used 
on animals, this splint consists of a metal rod 
fixed to two metal pins driven through the 
affected bone on either side of the break. 
The bulky, clumsy cast is eliminated, and 
the arm or leg, held firm by the strong bar, 
can actually be used while it is still 
knitting, for the muscles and tendons 
are not held rigid as a cast would 
hold them. With a Stader splint, it is 
commonplace for a man with a 
broken leg to be walking around 
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quite comfortably, without crutches, as little 
as two or three days after his leg has been set. 

In the treatment of burns—a problem with 
which the Navy Medical Corps is especially 
concerned—proper use of the sulfa drugs has 
effected cures which a few years ago would 
have been considered no less than miraculous. 
Sulfanilamide has been used as a powder: it 
is effective, but tends to cake. Better prac- 
tice is to dissolve it in mineral oil. But best 
of all is sulfadiazine dissolved in triethanola- 
mine—sprayed on, this treatment relieves 
pain, requires no dressing of the burns. Com- 
bined with plasma transfusions to combat 
shock, which invariably accompanies severe 
burns, it has restored to unmarred health 
many a man who could not otherwise have 
been saved. 

Anaesthesia, the blotting out of pain, has 
made amazing advances. Ether and cholor- 
form have given way largely to intravenous 
injections—a squirt of a drug like procaine 
immediately brings a blessed surcease from 
agony and allows the surgeon to do his work 
while having no adverse effect on the patient. 
Fear of an operation can so alter the victim’s 
physical resistance that an operation may be- 
come extremely dangerous or even impos- 
Today a drug called avertin is often 
administered before the regular anaesthetic: 
it is called avertin beeause it “averts” fear. 
The patient’s tensed muscles relax, permitting 
the surgeon to proceed unhampered. It is pos- 
sible today, further, to give “nerve-block” in- 
jections which free specified parts of the body 
from pain without affecting the others. 


sible. 


35 \ 


Exercise devices in great base hospitals 
help men regain full use of wounded limbs. 
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Every battle front requires its own medical 
setup. In North Africa. where the action is 
extremely mobile. medical units must be able 
to follow the troops with the same speed as 
other mechanized units. For this purpose 
mobile operating rooms and_ laboratories 
have been designed. Light field ambulances, 
with four-wheel drive, will go almost any- 
where a tank can go. They are equipped with 
springs which take up shocks and eliminate 
lurching. These ambulances will carry seven 
sitting or four litter patients in a single trip. 

Battalion aid stations in North Africa are 
often less than 1,000 yards from the front 
They consist of armored half-tracks with 
Red Cross markings on top and _ sides. 
Operating units are ordinary two-and-a-half 
ton trucks in which small but excellently 
equipped operating rooms are set up. Casu- 
alties are carried directly from the field to 
the trucks where doctors are prepared to do 
everything from dressing a leg wound to 
removing splinters from the brain. 

Each truck has lights and stretcher racks 
on each side so that three operations can be 
performed from it simultaneously. Capt. 
Armand Devittorio of Ridgeway, Pa., reports 
that on one occasion his unit worked 13 hours 
on end and handled 57 operations on two 
trucks. 

In other sectors, blackout tents permit 
operations to continue all night. While most 
of the operation posts are beyond the range 
of artillery fire, they are always within easy 
bombing range of [Continued on page 150] 


With the new Stader splint a man with a broken arm needs no 
cast, can retain use of his fingers throughout period of healing. 








Probably the best-known asymmetrical airplane is the Blohm and Voss |41-B, above, news of which 
was published in Germany last year. Germans have been working on planes like this for many years. 


by Willy Ley 


.\ (7 HEN the first photographs of the “lop- 


sided” German Blohm & Voss 
were released by German 
months ago, most commentators wondered 
just what that design was supposed to accom- 
plish. And almost without exception the pre- 
vailing opinion was that this Blohm & Voss 
plane was an entirely new “stunt.” Actually 
there are several good reasons for testing 
such a construction, nor is the conception of 
an asymmetrical airplane very new. 

As a matter of fact the very first airplanes 
that flew, those of the Wright Brothers, were 
mildly asymmetrical. Pilot and engine were 
placed side by side instead of in line as be- 
came the custom soon after. Even the Fokker 
F-1 was mildly lop-sided in precisely the 
same manner, Fokker also placed pilot and 
engine side by side. 

The main reason why it became the general 
practice later on to place either the pilot be- 
hind the engine or the engine behind the pilot 
was based on considerations of air resistance. 
Being in line, pilot and engine offered hardly 
more air resistance than each one separately. 

This was a more or less permanent solution 


141-B 


censors a few 


44 


as far as single-engined planes went, but 
when later constructions began to employ 
more than one engine the problem came up 
again. Professor Hugo Junkers, the creator 
of the German Junkers Airplane Works, 
never planned a twin-engined aircraft in his 
life (he died just after Hitler came to power), 
but designed three-engined aircraft if one 
engine could not do the work. It was his 
opinion that the air resistance offered by the 
cabin should not be “wasted.” but might as 
well be utilized to squeeze another engine in. 

Other designers, however, were toying with 
the idea of asymmetrical planes for other 
reasons. They thought mainly about military 
planes, fighter craft, and sought to improve 
upon the World War models. Most fighter 
craft during the first World War had been 
of the single-engined type, with the machine 
gun or machine guns firing through the pro- 
peller by means of a synchronizing gear. For 
some reason everybody was very proud of 
that synchronizing gear, although it actually 
was a step in the wrong direction. Not only 
was it very heavy, using up payload capacity 
which would have been better allotted to 
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Front view of the Blohm and Voss /41-B, taken during its test- 
ng in Germany in 1942. Note pilot's wide, unobstructed vision. 


re ammunition or more fuel, but it also 
retarded the rate of fire from the machine 
guns. That rate of fire could have been in 
the neighborhood of 600-700 rounds a minute; 
it was forced down to about 200 rounds a 
minute by the gear. 

There were several solutions to this prob- 
lem, almost all of which are now embodied in 
one or another present-day fighter design. 
One solution was to fire through the hollow 
propeller hub; that is the design of the Air- 
acobra. Another was to place the guns in the 
wings outside of the propeller circles; that is 
the way most fighters of today are built. The 
third one consisted of having the machine 
guns in the cockpit and the engines in 
nacelles: The design of the Lockheed 
Lightning. 

And then there was another possibility: 
engine nacelles and the machine-gun carry- 
ing fuselage section could be separated as 
shown in the drawing at the bottom of this 
page. This design sketch is taken from one of 
five German patents granted to the firm of 
Gothaer Waggonfabrik during the interval 
from about 1917 to about 1920. Its inventor 
is the Swiss engineer H. Burkhard, who was 
then employed as Chief Designer by that 
German firm. As the sketch shows. the air- 
plane was a two-engine type. One engine 
was situated in front of the fuselage in the 
ordinary manner, with a machine-gun mount 

the same fuselage behind the wing. The 











Rear view of the BY |41-B. Though the late Ernst Udet, of the 
Luftwaffe was interested, these have not been mass-produced. 


second engine was placed in a nacelle to the 
right of the fuselage, operating a pusher pro- 
peller so that the machine gunner in the 
nacelle had clear view and a clear field of fire 
forward. 

This type, designated as the Go. G. VI. by 
the factory. was actually built in 1918 and 
testflown for several weeks. It seems that 
only the Armistice kept it from being adopted 
by and manufactured for the Kaiser's air 
squadrons. 

It is quite likely that many designs of this 
general type were drawn up during the 10 
years following the first World War, but only 
a few of them became known, mostly from 
patent applications. 

As far as is known no asymmetrical de- 
sign has been built commercially. The second 
design of this kind to be testflown was the 
Blohm & Voss 141-B, based on patents 
granted to its designer, Dr. Richard Vogt. 
Chief Designer of the Airplanes Section of 
the Blohm & Voss works. 

Dr. Vogt recently published an article in 
a German magazine in which he revealed that 
he had succeeded in interesting the late Ernst 
Udet, engineering chief of the Luftwaffe. in 
this innovation and that Udet exerted all his 
authority and influence to get such a plane 
built. Actually the first plane was ordered 
in 1937 and finished in 1938. Its engine was 
an air-cooled radial B.M.W. (Bayerische 
Motoren Werke) [Continued on page 150] 


Four patent drawings of asymmetrical airplanes are shown below. Left to right: H. Burkhard's 1917 design for the German firm 
of Gotheer Waggonfabrik; an American patent issued to T. P. 


Wright in 1933; two German patents issued to Dr. Richard Vogt. 


















Punch-press pictured above in 
usual dull paint presents nec 
clear focal point for operator's 
eye, is extremely hazardous 


I E’S a_ scholarly- 
looking man who 


has—quite literally- 





Same punch-press with modern- 
ized paint job. Note absence 
of glare, how working points 
stand out against light shield 


country as Birren and 
his portfolio march in 
and out of the nation’s 


found a pot of gold hospitals. He’s doing it 
at the end of the : ; with his little spec- 
rainbow. He's Faber Dy James Blake trum. 

Birren of New York, White walls and 


who has parlayed an 
idea and the three pri- 
mary colors into a new 


science. 
It’s the science of 
color engineering, consisting of one part 


physiological optics, two parts psychology. a 
dash of art and just a soupcon of chemistry. 
Mix well, apply in and 
the result is boosting the health, morale 
and efficiency of the men and women 
turning out the tools of war in the nation’s 
factories. 

The illusions Birren is shattering are as 
numerous as the new vistas he is opening. 
“Men in White,” for instance. is well on its 
way to the limbo of forgotten phrases in this 


generous doses 


Faber Birren has kept his eye 
on the rainbow—and found a 


pot of gold in color engineering 


white garb in operat- 
ing rooms, he noticed, 
cause a glare which 
tires surgeons 
eyes rapidly during 
periods of concentration under bright 
lights. White, though efficient in light reflec- 
tion, causes the pupil of the eye to contract 
to accommodate itself to the level of bright- 
ness of the entire room. So an eye adapted 
to brightly illuminated white walls is hardly 
in the right condition for delicate anatomical 
work. 

Therefore out went the white smocks and 
masks and in came the tailors and painters. 
Walls, doctors and nurses were outfitted in 
tasteful blue-green. Fatigue from eye-strain 
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plummeted the first time the new hues were 
tried. 

From the hospitals Birren marched to the 
restaurants. Hit by meat rationing, a cafeteria 
was trying to boost its salads but found the 
customers unenthusiastic. Birren suggested 
serving them on green plates instead of white, 
creating the illusion of larger and greener 
salads. The crockery was switched and in a 
week salad sales doubled. 

Last year meat was plentiful, but officials 
of a large Chicago packing house were holding 
nervous confabs about the steady decline in 
their business. Birren showed up with his 
portable rainbow and got a swift attack of 
nausea at his first glimpse of the dis- 
play rooms. 

His color-sharpened eyes saw at 
once that the yellow sawdust on the 
floors cast a bluish tinge on the beef. 
And the impact of the white walls 
on the eye created a gray after- 
image, robbing the meat of its rich. 
natural redness. The whole thing was 
distinctly unappetizing. 

But it was easy to fix. The walls 
became blue-green to create a con- 
trasting after-image highlighting the 
red meat; the yellow sawdust was 
swept out and blue sprinkled about. 
The gray film disappeared at once. 
Up went the sales of meat. 

Then came the factories. A Con- 
necticut manufacturer wailed to 
Birren that the women in his plant 
vere deserting their jobs just as they 
became trained to peak efficiency and 
that the absentee rate was rising as 

apidly as his blood pressure. Birren 
hopped a train for a tour of inspec- 
tion, 

He found the working floor of the 
factory one ugly sea of dark hues— 
black machines, dark gray walls, 
black hampers strewn about. The 
plant itself looked cold and vaulty. 
Birren shuddered and went to work. 

He proceeded to paint the interior 
1 warm buff to get around the for- 
biddingly cold appearance. Good 
visibility requires contrast, so the 

nachines became a soft gray. To 
eliminate all possibility of monotony. 
posts standing about 30 feet apart 
were painted a light blue. The rest 
rooms were redecorated in pastel 
tones and were lamplit to make 
them relaxing and feminine. The 
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cafeterias were brightly illuminated and taste- 


fully decorated. 

Absences ceased almost at once and the out- 
put rose 10 per cent as the women tackled 
their machines with renewed vigor. 

There are many strange inter-relations the 
color-engineer has discovered, between ease 
of seeing and the functioning of the human 
body. General nervousness, increased muscu- 
lar tension, more rapid blinking of the eye- 
lids, decreased heart action, headache and 
fatigue are all likely to be found wherever 
there is eye-strain. 

And what causes eye-strain? Blame these: 
insufficient illumination, glare, prolonged 

















































In the plant pictured above, where airplane wings are made 
the problem was to get good light, cut glare from aluminum. 
Solution: three shades of gray, dashes of blue and yellow 


convergence of the eyes, distractions caused 
by bright areas on the boundaries of vision, 
continual pupillary adjustments, quick 
changes from light to dark, wrong contrasts 
between work and surrounding areas. 

Birren finds the cause and paints it out. 
Just as he painted out the trouble of the 
woman executive who worked in an elegant 
office in one of the spires at Radio City in 
New York, but who came down nonetheless 
with a severe case of eye-strain. Her office 
was on the 62d floor and the sun poured glee- 
fully into the room, playing hop-scotch 
around the ivory walls and black desks. The 
contrasts were terrific. When. the woman 
glanced up from her work the pupils of her 
eyes contracted almost immediately and 
wouldn't open sufficiently for some moments 
after she went back to work. 

The color engineer had to make the point 
of concentration brighter than the surround- 


Continued 
RAINBOW MAN 


Factory stairways, frequently scenes of accidents, can be 
made safer by white paint on backs of steps, clearly marked 
stepnoses and rails. White corners encourage cleanliness 


ings. He painted the walls a blue-green and 
the furniture a lighter shade, creating an even 
balance. No more eye-strain. 

Faber Birren knew ever since he was in 
short pants that somehow or other he would 
wind up in the color business. Color affected 
him right from the start. When he was a boy 
his mother bought him a summer cap with 
a piece of blue celluloid fastened inside the 


Mechanix Illustrated 




















brim. 
tain th 
his br 
trauior 
red fle 
col 
hite 
corns 
Yee 
stron 
empty 
based 
Bu 
nan 
f bu 
had | 





















































‘ 
















brim. He didn’t know why, but he was cer- hibits of the various jobs Birren has com- 
tain that with the strip of blue resting against pleted. And that’s exactly what he wants 


his brew he'd be quite immune to heat pros- the blue and gray walls cause the pictures 
tration. When he had the croup nothing but literally to leap out at you. 
red flannel could possibly serve as a bandage Improving morale and increasing produc- 


to conquer the affliction. And nothing but tion is just a part of Birren’s job. He also 
white stockings could keep his feet free of spreads his pigments at strategic spots to 
corns and bunions. lower accident rates in factories. 

Years have passed and he realizes that his In Indiana a punch-press machine ac- 
strong feelings on those matters were not counted for an average of six severely 
empty superstitions but definite sensations punctured hands each month before the 
based on emotional responses to color. bosses decided to try color as a remedy. The 

But this tall, sandy-haired, be-spectacled machine itself presented a series of sharp 
man almost missed out on this most unusual olor contrasts which caused eye-strain and 
of businesses. His father, a landscape painter, poor visibility. Since the important areas of 
had his heart set on having his son follow concentration were not highlighted, the 
in his artistic footsteps, and from the age of- operators found considerable difficulty in 
ten young Faber dutifully studied art. He localizing work, and the swiftly-moving 
changed his mind one winter at the University point of the puncher descended often and 
of Chicago, where he wandered into a course painfully on their hands. 
mn color harmony. From then on he knew Solution: Three different colors were used 
what he wanted. to set off the important parts of the press: 

Walk into Birren’s offices in New York and light gray, dark gray and silver. Since one 
color isolated the machine 
and another the job itself, 
the operator was able to see 
exactly what he had to do. 
Result: Six months went by 
without a single accident. 

Most accidents in fac- 
tories, strangely enough, 
occur on stairs, when 
hundreds of workers jostle 
down at the close of the day. 

Color splashes to the rescue. 
. The edges and bottoms of 
[Continued on page 143] 
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Modern operating rooms have abandoned the traditional white, are 
painted blue-green or some other more restful light-absorbing color. 


you get the very definite idea almost at once that the 
business transacted therein is, to say the least, differ- § 
ent. The walls of the reception room are of a medium 
blue with indirect illumination to create a dignified 
atmosphere. Turn right and walk down a coral- 
colored corridor, painted to simulate sunlight since 
the hall is not ordinarily exposed to daylight. and 
you'll find Birren seated behind a desk in an office 
f soft gray and blue tones. Immediately you are 
struck by highly colored exhibits on the walls, ex- 
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7 ICTORY in battle stems nine-tenths from 
planning and only one-tenth from actual 
fighting. The skilled general has usually won 
his battle before a shot is fired. The more 
skilled he is the more does he rely upon a 
few simple rules of warfare. 

War itself is simple and 
primitive activity. Only military pedants and 
desk soldiers tend to complicate it. By proper 
use of the few basic rules that govern its 
effective prosecution, the skilled general can 
usually win over greatly superior numbers. 

The few basic rules of warfare are known 
as the principles of war. They are as ancient 
as war itself. Battle tactics, i.e., the employ- 
ment of troops directly in physical combat 
against the enemy, change with every gen- 
eration and with improvement in 
weapons. But the principles of war, the rules 
of strategy, are the same with aircraft and 
mechanized forces in Tunisia today, as they 
were when the first cave men banded together 
to battle the plug uglies under Og, across the 
valley thousands of years ago. 

There are nine of these rules of strategy, 
each of them absolutely essential to the 
speedy winning of victory 
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Officer give each order? 


WHAT IS A BATTLE? 


by Major Malcolm Wheeler-Nicholson 


How is a battle planned? Why does the Commanding 


How is a victory won? 


If we want to understand the news dis- 
patches from the battlefronts in our news- 
papers each day, we must first understand 
these basic principles of warfare. Let us, 
then, construct an imaginary war and see 
how it gets under way and then follow it 
through, step by step, to the final victory. 

We will first construct the basic strategy 
of our imaginary war. Then, when all the 
preparations are completed, we will move 
into the field with the commanding officer of 
our imaginary army and actually fight his 
battle with him—as he applies his tactics 
against the enemy. 

The nine basic rules of strategy can be 
grouped into three stages: 1. The Preparatory 
Stage; 2. The Initial Move Stage, and, 3. The 
Final Stage 

Taking them in order, their application in 
each stage is illustrated on the maps—using 
imaginary countries, one of which, designated 
as the Red Nation, plans aggression against 
its neighbors—the Blue, Green and Orange 
nations 

Map 1 shows the grouping of these four 
nations—with the aggressor nation, the Reds, 
maintaining an army of 3,000,000 men against 
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orces of twice its strength—the Blue army 
f 4,000,000, plus the allied Green and Orange 
nations, each possessing an army of 1.000.000. 

We assume that the three allies are 
mobilized against the threatening attitude of 
the Red nation. It is obvious that the initial 
dvantage lies with the Red forces, despite 
their numerical inferiority. They are the 
.ggressors and can plan in advance where 
ind when to strike, whereas the allies must 
vait and attempt to guard all points against 
threatened attack. 

The Red army uses the first group of prin- 
ciples in planning the preparatory stage of 
ts campaign. The first of these principles is 
ibsolute (1) unity of command—with one 
‘“ommander and one will directing the plan- 
ning and the operations, to ensure the maxi- 
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mum of (2) co-operation between the various 
With these necessities acquired 
by proper organization and peace time train- 
ing, the first step in planning is the deter- 
mination of (3) the main objective. Most 
civilians and too many generals confuse the 
main objective, too often believing it to be 
the seizure of enemy territory or cities. It 
is not—the main objective in war is the de- 
struction of the enemy armed forces. These 
once territories and cities fall 


services. 


destroyed, 
automatically. 
It does not necessarily follow that all the 
enemy have to be destroyed—the 
smaller will collapse if the enemy’s 
main strength is scattered. In this case the 
main enemy strength consists of the 4.000.000 
men in the Blue army and air force. The 
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destruction of that force is then the -main 
objective of the Red force. 

But to destroy that Blue army, the Red 
forces must have freedom of action to use 
all their forces without danger of counter 
attack. This involves use of the principle of 
(4) security. Security is the dynamic type 
of defense, best illustrated by the advance 
guard and flanking units which protect an 
advancing army. In this case, study of the 
map will disclose that the Red forces have 
provided some of that security with the 
fewest possible troops by heavily fortifying 
their border against the Blue nation. Their 
main security is provided by their planned 
attack, on the axiom that the best defense is 
a strong attack 


Now with those four great principles of 
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war, i.e., unity of command, co-operation, the 
main objective and security, actively in use, 
the Red army plans the second stage—that 
of the initial movement. 

Obviously the Red army is heavily out- 
numbered. But it can overcome this dis- 
parity with proper handling of its inferior 
strength by using the principle of (5) 
economy of force. This principle simply re- 
quires that the smallest force adequate to 
the purpose shall be dispersed against minor 
objectives in order to retain the largest pos- 
sible forces for use against the main objective 
This permits the use of the next great prin- 
ciple, the principle of (6) concentration, 
against the main objective. The Red army 
has economized men by use of fortifications 
and probably has less than half a million men 
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along its borders, thus retaining 242 million 
for a compact striking force which permits it 
to follow the next great principle of war, the 
principle of (7) the offensive. 

But economy of force goes farther than 
this. It requires not only that one’s own 
forces be concentrated but that the 
enemy's forces be dispersed in accordance 
with the old Roman rule of “divide and 
conquer.” 

Map 2 shows the preliminary steps in 
accomplishing this. The Red army makes 
three successive feints, shown as A. B and C 
on the map. These feints are aimed at dif- 
ferent portions of the enemy lines and result 
n counter moves by the three enemy armies, 
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each of which moves troops to the threatened 
points. Thus the Red army secures disper- 
sion of the enemy. for all the allies have 
moved heavy forces up to their frontiers, by 
counter-moves A, B and C, instead of com- 
bining their forces in a single overwhelming 
mass. 

But the allied plan of defense. which is 
probably based upon some sort of an attack 
ipon the threatening Red forces at some pre- 
etermined point, has not yet been disclosed. 
The Red commancer must know this in order 

as in jiu-jitsu—to use the opponent’s own 

oves to overthrow him 

Intelligence reports from air reconnaissance 
and spies report a second and greater move 
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by the Blue forces behind the lines. The 
main Blue forces in counter move E move 
toward Point F on the Blue-Orange border 
with advance detachments crossing the 
border at F obviously to concentrate with 
the Orange forces, for attack through the 
weaker part of the Red border at “G.” Map 
3 shows this situation 

This is fair proof of Blue intentions but 
not enough. The Red commander, to test 
it out and prove the point. relieves the pres- 
sure of his forces at “B,.” makes a stronger 
feint at “A” and then when the Blue forces 
halt and withdraw to meet this new threat. 
he mobilizes strong forces again at “B.” 
Again the Blue forces swallow the bait. Again 
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they move toward the Orange-Blue border 
through point “F.” The Red commander now 
is certain of the enemy plan of attack. He 
puts his forces in motion to take advantage 
of it. 

To take proper advantage of it he employs 
the final two great principles of war—the 
principle of (8) mobility and the principle 
of (9) surprise. 

He uses the principle of mobility by hurry- 
ing fast mechanized forces against the Green 
army at “C.” simultaneously with the smash- 
ing forward of a prong at the Orange forces 
“B” through “G.” At the same time he feints 
attack “A” against the heavy Blue fortified 
line. See Map 4. [Continued on page 154] 
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by J. A. Emmett 


Sunset over a northern lake looks down on two canoeists whose 
vacation travel plans bypass rationed tires and scarce gasoline 


7 OU haven't set the alarm; so by the time 
you wake up you know that the boys in 
the shop where you work have had thei! 
sleeves rolled up for a good half-hour, but it 
You even enjoy it, and 
while, smiling 


doesn’t worry you 
roll over for another little 
For this is the opening day of your vacation 

Later in the morning, as you do your pack- 
ing, you smile again. You remember that 
one of the boys had his vacation a short time 
before you; he just went to some little place 
right near town and stayed there—it was as 


far as his gas would take him. You're not 


worried about that; you’re not going to use 


your cal ll. Another fellow’s beer ant- 
ing f the big resorts; it turned 


out tha > f was occupying all the main 











An open fire and a canvas shelter rigged on sturdy boughs 
make any convenient campsite home for a night in the woods 





hotels there, and the rest had either closed 
down or were booked up weeks ahead. Tough 
on him, but you're not up against anything 
like that. 

As you finish your packing, you're feeling 
even better. This is one year when neither 
you nor your wife needs any new vacation 
clothes; most of your good clothes, in fact. 
you're not even taking along. Those suit- 
cases are full of the tough old clothes you've 
been using for years on your fishing trips. 

By the time you set out for the railroad 
station, you're nearly as excited as the kids. 
For this year you're taking a new kind of 
vacation 


sleeping outfits, cooking gear, and even food 
in sections where supplies cannot be re- 
plenished on the trip: all can be had at very 
reasonable rates. 

Good canoe cruising country is any section 
of large and small lakes connected by rivers 
and streams to form a maze of water trails over 
which trips of from 50 to 500 miles may be 
laid out and accurately mapped. From among 
these routes you can select a trip to suit your 
experience or lack of it, and if you wish to 
tackle the more arduous ones you can have a 
guide along. 


one you've often dreamed of taking. 


but never got around to before, to places you'll 


be exploring for the first time. 


canoe-camping. 


You're going 


You have no special equipment, no experience 
at this sort of trip. But those things don’t worry 
you at all. 

Throughout our northwoods and in Canada 
firms located at strategic points make a business 
of catering to canoe parties. Most of them were 
operating back in the days when cars were un- 
known: so their posts are located with rail trans- 
portation in mind. And trains into such isolated 
sections are never crowded. You can rent every- 
thing required with the exception. of course, of 
clothing and personal things: the canoe, tent. 


Handle With Care is the rule for canoes. Light but 
tough, they wear well when treated considerately. 


ms Easy going in typical cance country—rugged 
w 


7 
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Id, with new vistas around every bend. 














Conditions range from  semi-settled to 
virgin wilderness and throughout most such 
country the winding water trails are the only 
highways, the canoe the only practical means 
of travel. The scenery is ruggedly mag- 
nificent, the climate cool and invigorating: 
fish abound and opportunities for photog- 
raphy are unexcelled. The routes include, in 
most sections, cleared campsites at strategic 
points along the way. signs to mark springs. 
portages, and so on, and blazed trails. But 
the wildness of the country remains un- 
marred. 

The Superior National Forest—Quetico 
Provincial Park of Canada Country, easily 
reached by road or rail to Winton, Minn.., is a 
wilderness section of lakes and connecting 
streams over which innumerable cruises have 
been mapped, as is Minnesota’s own Bass- 
wood Lake region. In Maine country as wild 
as can be wished for can still be found on such 
cruises as the 200-mile St. John River trip: 
the man who wants placid going where ex- 
perience can be gained along the way can 
take one of the lake and river or deadwater 
cruises such as the 125-mile Kennebec River 
trip or the 200-mile Moosehead Lake route 
and have villages and settlements break 
wilderness travel. In between, either short or 
long cruises afford alternate smooth runs and 


Continued 


A Motorless Vacation For You 


short portages around rapids with convenient 
campsites along the way. The Lake George 
country affords interesting cruising among 
the many small islands there and is easily 
reached by either rail or road. As for Canada, 
one could spend a lifetime of vacations there 
and cover only the principal of her canoe 
routes. Northern Ontario and Quebec, espe- 
cially in the Manuan River country, are a 
canoeists’ paradise. 

Because in all these sections catering to 
canoe parties is an important part of the vaca- 
tion business either state or private interests 
will be only too glad to help you plan your 
trip. .The Conservation or Development 
Commissions of the different states, usually 
located in their capital cities, and the 
Canadian Government Travel Bureau at 
Ottawa all publish literature about these 
routes and will supply maps and descriptions 
of the different cruises. tell about rail or other 
transportation to them and give names of 
outfitters. These firms in turn will tell you 
how their outfitting plans work, suggest 
cruises to suit your experience or recommend 
a guide. 

They have different plans to offer. One 
may make a flat charge of $30 for a complete 
outfit for two persons over a two-week period, 
providing a good canoe and proper small tent, 
rubber air mattresses, cook- 
ing and eating utensils, and 
such odd necessities as a 
handaxe, grate, lantern, and 
so on. Most outfitters supply 
blankets or sleeping bags as 
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Guides, mostly older men, are veteran woodsmen, good cooks. 


well, but in this particular plan you have to 
bring your own, and supply your own food, 
too. As this plan is used only in settled sec- 
tions, however, as on Lake George, you can 
buy to advantage at village stores and always 
secure garden stuff, poultry, eggs, butter and 
home-canned things along the way. Such an 
outfitter will be glad to suggest different food 
lists and, of course, fish caught from day to 
day are always welcome additions to the 
larder. 

Other outfitters provide a full outfit for $3 
a day per person, including in this case 
blankets or sleeping bags and a well thought 
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Chains of placid lakes are va- 
cation highways for canoeists. 
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Portage. Carrying a canoe is easy, with practice. 


out supply of food, in addition to the canoe 
and gear mentioned above. This is the best 
plan where a wilderness section will be 
traversed with little chance of replenishing 
supplies. Even under today’s rationing 
system outfitters, with their accessibility to 
farm cured meats and home canned produce, 
should have no trouble providing you with 
plenty of food. 

These two plans cover cruises on which a 
guide is not needed. If you are at all familiar 
with boats of any type, even a rowboat, you 
can master the rudiments of paddling the first 
day out and [Continued on page 152] 
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Meet Jack Hammond, the man of more 


than 700 inventions. First of two articles. 

VERY day of your life you are bound to 

hear of or use at least one of the inven- 
tions of John Hays Hammond, Jr. When you 
turn your radio dial to hear a newscaster tell 
of fires raging in Berlin after an incendiary 
bombing by Allied fliers, you owe thanks to 
three inventions pioneered by this ace 
American scientist. The single-dial tuning 
and the super-heterodyne circuit of your 
radio are two—and the incendiary bombs are 
the third. 

Jack Hammond, as his friends call him, has 
sent more than 700 inventions to the Patent 
Office in what might be called his spare time. 
for he is one of the nation’s foremost business 
men as well as an inventor. Recognized as 
one of the world’s greatest engineering 
leaders, he is also president of the Hammond 
Research Corporation of Massachusetts. 
president of the Radio Engineering Company 
of New York and of the Hammond-Colley 
Marine Engineering Co. of Boston, director of 
RCA, director of the Blue Network, and con- 
sulting engineer of numerous other concerns. 
That keeps him busy. 

It is understandable that many of his in- 
ventions are designed to make life easier, for 
despite a keen enthusiasm for his work, Jack 
Hammond enjoys a bit of leisure like the 
rest of us. Tall and athletic in build, he is 
a born sailor, and in peacetime sailed his own 
schooner about the world whenever he had 
time for a little diversion. On land, he is 
happiest when he is working in the labora- 
tory, but his actual inventive work usually 
takes place elsewhere—sometimes on his way 
to a meeting, or perhaps, as he relaxes with 
an after-dinner cigarette. 

“People generally think you are not busy 
if you are not moving about or doing some- 
thing obviously active.” he says, “but that 
isn’t true of They are always 
busy, because inventing gets to be a habit— 
even a casual conversation about some un- 
related thing may start an idea on its way.” 

Some of Hammond's busiest days in science 


inventors. 
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Jokn Hays Hammond, Jr., in one of his few quiet moments. 


are spent in the comfortable surroundings of 
his New York apartment, the telephone pro- 
viding the link between him and laboratory 
workers hundreds of miles away. ‘Most 
people no longer fully appreciate the tele- 
phone,” says Hammond, “yet it enables a man 
to accomplish a tremendous amount of work 
without even going outside of his house, or 
for that matter, without even getting out of 
bed—” With a twinkle in his eye, he sug- 
gested that some amusing fiction might be 
built around the telephone, and the part it 
might play in world-shaking events. As a 
title, he suggested, “The Man Who Stayed 
in Bed.” His idea is that a plausible. if not 
realistic, story could be built around a man 
with great personal power who starts a war, 
cleans up a fortune out of it, and ends it— 
all by telephoning the right people at the 
right times, and saying the right things to 
them. Literally, he could stay in bed during 
the whole process. Far from staying in bed 
himself. however. Jack Hammond has never 
been able to find time to write it. 

Among his more recent inventions is an 
aircraft instrument that will enable even the 
inexperienced post-war pilot to take a high 
speed ship through a mountain pass in a 
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blinding snowstorm, and see a sunlit view of 
a hidden airport in the middle of the night. 
There is nothing untried or doubtful about 
this invention, as its various components are 
already being used for various 
throughout the world. 

The instrument is really simple in opera- 
tion. As the ship flies toward the airport, 
three devices on the ground, similar to the 
Radar type aircraft detectors used in British 
night fighters, pick it up simultaneously. 
Then each of these little electronic units fol- 
lows the ship automatically as it moves 
through the sky. The angle at which each 
detector is inclined during this process be- 
factor in an automatic position- 
finder, and this, in turn, moves a tiny model 
plane over a model landscape just like that 
»ver which the real ship is flying. 

The model plane carries a tiny television 


purposes 


comes a 


image-pickup which transmits what it “sees” 
to the actual plane in the air. When the 
little plane is over a model of Mount Penn, 
the image projected on the windshield of the 
actual ship is that of the model of Mount 
Penn, complete with houses and roads. It 
looks like the real mountain, and it shows up 
the correct distance ahead or below. If one 
of the television operators places his finger 
on the model mountain peak, a giant finger 
will appear in the image in the actual ship’s 
windshield. A 50-foot cigarette butt on the 
slopes of Mount McKinley might similarly be 
the result of a carelessly parked smoke. 

As for getting through the mountain pass, 
the Hammond radio trail system developed 
in conjunction with E. F. W. Alexanderson 
of the General Electric Company, provides 
the answer. Unlike the 


well-known radio 


beam, which takes a straight horizontal path, 














The late John Hays Hammond, Sr., adven- 
turous, world-girdling mining engineer 


this system consists of numer- 
ous vertical signals, and can 
lead the pilot on the most 
devious, zig-zag route when 
necessary. Another of Ham- 
mond’s aerial radio guiding de- 
vices employs ordinary wires, 
strung on poles along the 
ground like telephone wires. 
These provide signals of great 
strength for thousands of feet 
above their path on the ground. 
After the war, lines of this type 
may guide civilian aircraft 
along hundreds of sky high- 
ways. 

But Jack Hammond's inven- 
tions are by no means limited 
to radio. Practically every- 
thing he does, whether for 
business or pleasure, stimulates 
the inventor in him. While he 
was sailing his schooner Odys- 
seus III along the coast of 
Labrador he decided that the 
available fog lights weren't 
what they should be. It didn’t 
take him long to develop one 
that employed photographic 
photoflood lamps instead of the 
conventional bulbs. The result 
was a light of many times the 
power of the regular type— 
and inexpensive besides. 

On other occasions Hammond 
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encountered sailing conditions under which it was im- 
possible to hear the whistle signals of approaching 
steamers. As these whistle signals are a very important 
factor in ocean traffic (telling among other things, on 
which side of you the other fellow plans to pass) it 
seemed to Hammond that an invention was in order 

He had never found the steamers much of a problem 
in themselves, because it was a simple matter to count 
the puffs emitted by their steam whistles. Ships pro- 
pelled by Diesels, however, all have air whistles. 
These didn’t emit any puffs of steam, and when the 
steamer pilots couldn’t hear them, they couldn’t see them 
either. 





Jack Hammond's castle home at 


. Gloucester, Mass., is a wonderland 
The Man Who Stayed in Bed si Ssstth nd “iresion 
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The answer was an invention that no doubt 
made many an old seafarer rub his eyes and 
swear off drinking. It was the steamless 
steam whistle. Perched high on the Odysseus 
IJI’s mast. it sent forth great puffs of chemi- 
cally made artificial steam with every toot. 
With bulging eyes, the steamer pilots could 
see it whether they could hear it or not. 

All of this, plus an experimental short wave 
testing laboratory aboard, must have made 
the Odysseus III feel somewhat out of char- 
acter. She was converted from an ex-rum 
runner, Diamantina, and was doubtless 
unaccustomed to such intellectual activities. 
But she was a good ship, and even better for 
the fact that inventor Hammond re-rigged 
her in the course of experiments designed 


to give steamer speed to sailing vessels. 

Jack Hammond’s liking for good music has 
taken him to every opera so far this year, and 
to a goodly number of concerts as well. In 
the past it prompted him to make a try at 
violin playing. but, says Hammond, “I found 
I was a much better listener than violinist.” 

As might be expected, the inventor in him 
asserted itself. Pirafon, the only volume- 
controlled piano ever made, is his invention. 
You can play a tempestuous bit of Stravinsky 
on it at four o’clock in the morning in a 
paper-walled apartment, and even the most 
disagreeable neurotic in the next flat won't 
complain—because you can tune your Pirafon 
down to a mere tinkle. On the other hand, 
although it is more compact than your old 
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Last year Mr. Hammond offered to the U. S. Government a radio transmitter 
and receiver using spiral waves which cannot be intercepted by enemy listeners. 


Here he dem«c nstrates it to two fellow scientists. 


parlor upright, it can produce enough volume 
to fill the largest concert hall at the turn of 
a dial. Before the war, this amazing instru- 
ment was in production by one of America’s 
leading piano makers. Pirafon, incidentally. 
also operates as a radio and a phonograph. 

Hammond's castle at Gloucester, now 
known to the public as the Hammond Mu- 
seum, contains many of his inventions devoted 
to the enjoyment of music. One of them is 
an organ that helps out the musician during 
complicated passages, by doing 
some of the work for him. “The 
ordinary pipe organ is such a 
remarkable instrument,’ says 
the inventor, “that even the most 
accomplished organist cannot do 
justice to its many capabilities— 
so I thought Id try to help him 
out by making the organ do more 
of the work.” 

The result is the Hammond 
Orchestrator, in which music 
rolls generally similar to those 
used in player pianos control all 
the playing of the organ’s notes 
and all the manipulations of its 
many stops. The organist’s role 
becornes that of a conductor 
controlling the tempo of the 
music, and the proportions of 
sound, to bring out the brasses 
or woodwinds at the proper 
passages. Aided by the Orches- 
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First successful demonstration of a radio-controlled 
Hammond's power cruiser Natalia, successor of the mechanical dog, in 19/4. 


trator, one organist, says Mr 
Hammond, can produce a va- 
riety of modulations which with- 
out such aid could never be 
produced by less than seven or 
eight organists. 

Music helps Hammond to work 
out technical problems at times, 
and his castle is well equipped 
to supply him with it whenever 
he is in the mood. The 100-ft. 
‘r auditorium contains two dozen 
° loudspeakers, carefully arranged 
to afford the best acoustical 
effects. Operating from the 
mysterious circuits of one of his 
many record-players, their re- 
production is so realistic that one 
is likely to look for the orchestra 
on the stage. 

This realism is achieved, of 
course, through another Ham- 
mond invention, the Dynamic 
Multiplier. This employs a sort 
of electrical “brain” to select certain passages 
for amplification, and allow others to remain 
at lower volume. Incorporated into phono- 
graphs by several big manufacturers, it was 
acknowledged a revolutionary advance in 
receiver design, when the war put an end to 
civilian radio production. 

Hammond's inventions range all the way 
from a mechanical dog to a radio controlled 
battleship, and strangely enough, those two 
have a direct [Continued on page 152] 
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but here is one worry you can avoid 


, ee can “miss the boat” these days, if you 
lose the use of your car. And lose it you 
may, if irreplaceable engine or chassis parts 
break down. 

Even though you drive your car much less, 
it needs regular care, Batteries go dead for lack 
of use, tires need constant checking. Water and 
sludge in crankcase may rust idle bearings and 
pistons. Scale and rust can ruin your radiator. 

Avoid such worries with Marfak 40-Point 
Chassis Lubrication Service. Your dealer 
checks your car, point by point, from fan to 
differential against his Marfak chart. No guess- 
work here. Marfak means accurate protection 
for every vital part. 
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TUNE IN: FRED ALLEN every Sunday night. 
~ See your local newspaper for time and station 


When Answerv ddevertisements. Picase 


That’s why your car is right, when it’s had 
Marfak Lubrication—right for keeping it on 
the job for you and Uncle Sam. Insist on gen- 
uine Marfak Lubrication. At Texaco and 


other good dealers everywhere. 
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HEN you buy a quart of milk, an auto- 
mobile, a new hat or a pet Scottie you 
don’t stop to reflect that what you are really 
purchasing is a specialized package of atoms 
and molecules. You don't, that is, unless you 
are chemically minded, and even then you 
don’t phone down for a ton of hydrogen and 
carbon atoms, but ask circumspectly for a ton 
of coal. 
Yet almost everyone realizes these days that 
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Like something out of a Buck Rogers’ world is this Standard Oil 
storage tank used by chemists in manufacturing newest gasoline. 


every material substance in the universe—in- 
cluding your own distinguished person—is 
made up of limitless combinations of 92 ele- 
mental atoms. That’s all there are: there 
aren't any more. Out of them, however, if you 
are smart enough, and have enough of the 
right molecules and atoms to work with, you 
can make anything known to man and 
literally millions of things that man (or 
nature) hasn't yet discovered. 
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CHEMISTRY 


Chemists are getting just that smart. True, 
they have a long way to go: in spite of the 
chemical marvels we have known, we haven't 
seen anything yet. Up to now chemistry has 
largely been a matter of taking natural 
products of the earth and converting them, 
sometimes crudely, sometimes cleverly, to 
man’s uses. The new chemistry goes deeper. 
It takes fundamental building blocks of the 
universe and makes to order, custom builds, 
-ountless substances that nature wasn’t smart 
enough to invent. 

Consider the synthetic rubber tires you'll 
own one of the days. Look good to you, do 
they? Are you astonished to learn that those 
fresh, crisp treads have rolled 100,000 miles? 
Tests 
with synthetic rubber tires show that they 
don’t slide all over a wet or muddy road as 
natural rubber does. They’re safer; skidding 
is minimized. 

Synthetic rubber is a good starting point 
in looking at the new chemistry. In the first 
place, it’s a huge joke on the Japanese. The 
Japs are temporarily in control of the Malayan 
plantations that provide most of the world’s 
natural rubber. Synthetic rubber, however, 


The tires will last as long as your car. 


by Donald G. Cooley 


has no more need of a rubber tree than a 
submarine has for a parachute. In fact, the 
synthetic product is not rubber at all. It is 
an assembly of molecules derived from coal, 
petroleum, limestone, or alcohol that some 
farmer planted as rye or corn. There goes 
your Malayan rubber empire! 

Thus you see chemistry working a terrific 
international revolution. As far as natural 
rubber is concerned, the U. S. is a “have not” 
nation. But in synthetic rubber we are a 
“have” nation, with a vengeance. We have 
the molecules and know how to use them. 
Practically all other nations have those mole- 
cules too. They need no longer be subject 
to natural monopolies. The impact upon re- 
lations between nations staggers the imagina- 
tion. Chemistry is abolishing a major cause 
for wars, insofar as these arise from hungry 
nations reaching out for their neighbors’ 
riches. 

In the second place, synthetic rubbers are 
better than the natural product. Chemists 
know at least 3,000 formulas for making 
rubberlike substances. Add an atom here, 
take one away there, and you have a superior 
“rubber” tailored to the job’s specifications. 


The Chevrolet Iron Foundry now is pouring magnesium castings—significant of the new trend 
to light metals brought about by the magic of chemistry. Here the volatile metal is poured. 














Dr. Harvey C. Rentschier of Westinghouse tests an ultraviolet lamp of a type 
which may make air free of bacteria and viruses an everyday health safeguard. 


In the third place, synthetic rubber will be 
cheaper. That is the invariable history of 
synthetic products. Working with molecules 
en masse, applying assembly line methods, 
devising shortcuts, getting raw materials 
from inexpensive sources such as coal and air 
and water, chemists cut costs all along the 
line. 

This in turn opens up new uses. You can 
imagine highways of tomorrow surfaced with 
a rubber coating impervious to frost and 
moisture, flexible enough to expand or con- 
tract without buckling or cracking. Chemical 
compounds make it skidproof in all weather, 
cut down accidents. Riding is unimaginably 
smooth and silent. Soon our synthetic rubber 
plants will be turning out 1,100,000 tons a 
year—about twice the tonnage of natural 


rubber that we used to consider lavish for 
our needs. 
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Then there is the coming age of plastics. 
We haven't scratched its surface—an appro- 
priate figure of speech, since most plastics are 
unscratchable. Originally, “plastics” meant 
substances that are moldable. Bakelite and 
celluloid were the original examples. Now 
we have hundreds of plastics and undoubtedly 
there are thousands of others, better ones, yet 
to be formulated. The molecules making 
them may come from camphor, soy beans, 
coal, water, corn stalks. air, peanuts, coffee, 
milk. The list is endless. 

Post-war homes will undoubtedly be built, 
in many cases, of plastic panels, fabricated in 
mass production, assembled in a day’s time. 
They are smooth and warm to the touch. 
Plastic floors are silent to walk upon and 
won't splinter. Wallpaper designs or fullsize, 
natural-color murals can be incorporated by 
cheap photographic means. Cleaning is a 
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mere matter of a damp rag brushoff. Rolling 
pins, children’s toys and other domestic 
hazards won't dent them. Outside, the plastic 
finish is impervious to weather. Older houses 
can apply a coat of plastic paint to last a life- 
time. Similar paints will give the equivalent 
of a marble top to tables or kitchen counters. 
Windows of transparent plastics will be 
shatterproof, lighter than glass. 

The next step in plastics will probably be 
the incorporation of metal, silicon and calcium 
atoms. Then you get plastic stone, marble, 
steel, stronger than the natural products but 
perhaps one-fourth as heavy. Apartments, 
factories and skyscrapers using plastic slabs 
on the exterior will present striking new 
beauty. The dull reds, grays and yellows of 
brick and stone can be varied with a rainbow 
variety of colors. Metallic plastics will make 
such heavy objects as a piano light enough 
to be carried upstairs by a boy on each end. 

All furniture, for that matter, faces revolu- 
tionary redesigning. Cabinet work as we 
now know it is a matter of costly skills. No 
doubt it will always have its place. But the 
average home owner will hesitate to pay for 
carving, sawing, joining, screwing, gluing, 
and hand finishing when he can get a product 
of equal appearance and better durability at 





Chairs, table base, food cover and jar made of plastic Lucite 
point the way to chemistry's conquest of post-war furniture 
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Fabrics treated with ammonium sulfamate lose none of 
their beauty, refuse to burn even when held in a flame. 


half the price. Plastic furniture need only 
be pressed in a mold, a single operation. If 
you like a hand-rubbed mahogany finish, you 
can get it in a plastic coffee table into which 
you can’t burn an insurance claim with a 
cigarette butt, nor mark with rings from the 
bottom of a tall glass. 

Plumbing is in for a housecleaning too. In- 
stead of heavy metal pipes requiring tedious 
cutting, threading and joining, plastic pipes 
can be bent to conform to wall space and ends 
joined together by a simple heat fusion. A 
plastic bathtub, minus the chill of porcelain, 
should weigh around six pounds, laundry tubs 
about the same. Refrigerators, cupboards, 
stoves and the like will be among the earliest 
to be made of plastic shells. 

Wood itself, when impregnated with plastic 
resins, takes on new qualities. It can’t be 
fired with a blowtorch. Termites can’t 
stomach it. Under pressure it can be molded 
into any conceivable shape and is already 
being used in making one-piece airplane 
fuselages of extraordinary strength. Ply- 
wood so impregnated and shaped will have 
wide uses for furniture and structural pur- 
poses. Every house can have a plastic sun- 
room, transparent [Continued on page 146] 
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by Willy Ley 


Mechaniz Illustrated Art by Fred Ripperda 


fips helicopter and the airplane are noth- 
ing new to Mother Nature. Her giant 
living airplanes were soaring above what is 
now the United States, millions of years be- 
fore man even came into existence. Eng- 
land too, was a proving ground for many 
strange flying creatures—and any dinosaur 
that happened to be thumping around the 
Dover area, was doubtless startled on many 
occasions by what floated overhead. 

Only a few feet short of modern pursuit 
plane span, some of these animated sport- 
planes were tailless flying wings—hundreds 
of millions of years before Northrop thought 
of it. Others, like Rhamphorhynchus, stole a 
march on Walt Disney and Rube Goldberg. 
Even his fellow saurians must have tittered 
when Rhampy took the air. He was some- 
thing like a hairless rat with the hind legs of 
a modified frog, wings like a bat, and a head 
like a baby alligatot—except that he had a 
tuft of bristles as a crowning lovelock. He 
carried his tail at the end of an outrigger 
three times the length of his tummy, and 
spent his time swooping around like a sea 
gull. He'd plop into the water, gulp down a 
dumbfounded fish, and then somehow get into 
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the air again. To this day nobody has been 
able to figure out how he took off from the 
water—but we know he did it. 

But we don’t have to go back millions of 
years to see Nature's helicopters. Bees. flies, 
mosquitoes, humming birds, and a host of 
other living things can do everything the 
man-made helicopter can do—and more. 
They can hover over a given spot, back up, 
rise vertically, or move in any direction their 
little hearts desire. And what’s more, they 
all operate on the same basic helicopter 
principle. 

Even lighter-than-air flying is old stuff to 
Mother Nature. Not many of us know about 
it, but countless millions of balloons are pro- 
duced and flown over the forests of northern 
Europe every year—and the factories that 
turn them out are trees. 

All of these living aircraft serve to show 
us one very definite fact; man didn’t invent 
anything in the way of aircraft, and he was 
quite a few million years behind Nature in 
developing the technique of flight. The per- 
fection of this so-called modern means of 
transportation was evolved by Nature, 
through the medium of prehistoric monsters 
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that few sober minds could contemplate. 
Even at that, millions of years went into the 
development of flight. 

It first materialized—we don't know: how 
—some 250 million years ago in or near the 
forests which during countless generations of 
individual death piled up the coal seams 
which we now dig from the ground. The in- 
ventors of flight were, of course, not human 
for the very simple reason that human beings 
were not due to appear for another 249 mil- 
lion years to come. The inventors were a 
kind of insects, not very closely related to, 
but looking to a large extent like our present 
day dragon flies. 

They were of enormous size, and it so 
happens that they were not only the largest 
flying insects known, but the largest insects 
of any kind, whether flying, crawling or 
jumping. The Palaeo-dictyoptera, as they 
have been named by paleontologists (the 
name has a definite meaning but is awkward 
to translate) spanned a full twenty-five 
inches from wing-tip to wing-tip. This 
earliest known model of a living airplane 
differs from all later designs in one interest- 
ing point: a third pair of small wings can be 
seen in front of the two large pairs. It is 
believed among experts that the unknown 
ancestors of the known forms had six wings 


of equal size, that insects started out with 


three pairs of wings as they did with three 
pairs of legs. The six legs have been re- 
tained all the way through, the wings have 
been reduced to four and in a large minority 
of cases even to two. 

To state that flying was invented 250 mil- 
lion years ago by these archaic super dragon 
flies is not just a literary device. No point 
is being stretched by calling them the fore- 
runners of later human aviators. Many 
famous pioneers of flight have stated that 
they got their desire to fly when they watched 
birds wheeling around in the air. Conse- 
quently it is hard to find a book on aviation 
that does not start out with the sentence that 
“the wish to fly is as old as humanity.” There 
can be no doubt about the truth of this state- 
ment. But there can also be no doubt about 
the conclusion that the wish itself might 
never have been conceived if there had been 
no flying insects and birds to watch. The very 
word aviation is derived from the Latin aves 
for birds... “aviation” really is the science 
of bird imitation. 

We know, however, that there is more than 
one way in which flight can be achieved. 
There are two main groups of flying machines: 
balloons, blimps and airships on the one hand 
and everything else on the other. Balloons 
and airships actually swim in air, in the same 
sense of the word that applies to a fish 


Bird wing tips describe series of figure 8's when flying, below, a wings must serve also as propellers. Plane wing acts like that 
of soaring bird. Wing secticns of fast and slow planes resemble in their general design those of fast and slow birds, respectively 
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SULTANT LIFTING FORCE 


AREA OF LOW PRESSURE CREATES 
SUCTION—INDUCES MOST OF LIFT 
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swimming in water. Balloons and 
airships weigh as much as the 
volume of air displaced by them. If 
they weigh less than that volume 
of air they rise to a level where the 
weights are equal. 

The name for this method of 
flying is “aerostation” or “lighter- 
than-air” and it looked and still 
does look to many observers like a 
specifically human invention. No 
animal of any kind had ever in- 
vented a balloon, consequently the inventors 
of the balloon had not been guided by a living 
model of any kind. But later, just about a 
century after the invention of the first bal- 
loons by the brothers Montgolfier, it was 
found that at least a plant, if not an animal, 
had made the same invention. And that 
brings us back to the balloons of northern 
Europe. There, a species of pine trees, 
labelled Pinus silvestris by botanists, also 
took advantage of the fact that warm air is 
lighter than the same volume of cold air. 
The pollen of that pine tree looks like golden 
dust, and when the sun shines over the dark 
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BEFORE THE P-38 





green forests of these trees you can 
see the pollen like golden clouds 
hovering over the forest all day 
long. 

The microscope revealed the rea- 
son for this hovering ability. Each 
pollen grain has two tiny mem- 
branous bags attached to it, each 
bag enclosing a minute amount of 
air. When the sun strikes the male 
“flowers” of the trees the air in the 
membranous bags begins to expand 
because it grows warmer. The 
lifting power is large enough to 
make the tiny grains float upwards, 
to be carried about by the wind, 
until the sun settles below the 
horizon. 

Now we come to the other group 
of flying machines, collectively 
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Helicopter operates on same general idea as housefly. Whirling rotor drives 
air downward beneath blades while creating low pressure above (lift). 


called “heavier-than-air.” In the range of 
human inventions they go all the way from 
completely passive devices like parachutes 
through the intermediate type of the glider 
to the active types, airplanes and helicopters. 
In Nature we can find the precise equivalents 
of these inventions, passively drifting para- 
chutists, semi-active gliders and very active 
fliers, like the birds. 

Man always wanted to imitate the birds, 
but until Kitty Hawk he invariably and 
usually unknowingly imitated one of the 
other, much less known forms, provided that 
he was successful at all. There are quite a 
number of stories about flights performed in 
times preceding the invention of the balloon. 
One of them, which sounds more credible 
than many of the others, tells of a flight made 
by an artisan in Moscow under the reign of 
Czar Ivan the Terrible. The flight, the story 
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ke Man's aircraft exceed nature's in speed only. In overall efficiency, nature still maintain the lead. Con 


goes, was made from the high wall at —and in the Malay States you can find the 
Kitaigorod (“Chinatown,” originally a Flying Lemur, also known as Galeopithecus, 
Chinese section) and carried the artisan the largest of the gliding mammals. The 
across or into the Nyemetskaya Svoboda gliding mechanism of all these consists of a 
(“German Freedom,” the section where the “flying skin” stretched between the fore- 
German traders and artisans used to live). and hind-legs on each side of the body. In 
The brave artisan prob- 
ably thought of himself as 
a bird-man ... actually he 
imitated the Russian Fly- 
ing Squirrel, a_ typical 
glider of the animal world. 

There are many such 
animal gliders—best known 
are the flying squirrels of 
northern Russia and the 
eastern United States. In 
the Australian region there 
are flying marsupials that 
look very much like flying 
squirrels—zoologists know 


them as Flying Phalangers DEFLATED INFLATED 


Rising on the principle of man's 
Montgolfiers, or hot air balloons, 
pine pollen of northern Europe co 

pares with blimps, minus helium. 
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Paloeo-dictyoptera, world's biggest insect, extinct for millions of years, had a 25- 
inch wingspread, was first thing on earth to fly. Package of cigarettes show its size. 


some cases additional skin folds stretch be- 
tween forelegs and neck and between the 
hind legs, embracing the tail, but the prin- 
ciple is the same. 

The Flying Dragon or Draco volans from 
Java is another example of the glider prin- 
ciple, but the tiny lizard which hides behind 
this awesome name has a flying or rather 
gliding mechanism all its own. It consists of 
about half a dozen “false ribs” protruding 
from the body at either side, stretching a fly- 
ing skin when the lizard jumps from a branch 
in pursuit of flying insects. 

The flying fishes of the tropical seas are 
also gliders. Enormously enlarged pectoral 
fins serve them as wings for their expeditions 
into the air. For many years a heated debate 
raged intermittently about the question 
whether the flying fishes actually fly or not. 
The question has now been settled: they 
don’t! They make a take-off run under 
water, emerging at an angle of about 30 de- 
grees and then hold their fins stiffly stretched 
away from the body. That way, their jumps 
which might otherwise carry only five or six 
yards, are stretched to as much as 200 yards. 
But it is not true flight. A fish that lands 
aboard a vessel cannot take off again, and 
when thrown overboard it falls into the water 
like any other fish. 

While all these living forms are at least 
gliders, one of them seems to be nothing but 
a parachutist: the so-called Flying Frog of 
the island of Java. It breaks its fall by means 
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of very much oversized 
webbed hands and feet. Be- 
cause of them it does not 
suffer any injury even when 
jumping directly to the 
ground from a very high 
tree. 

The more interesting types 
are, of course, the active 
fliers, and there is no dearth 
of variety among them. The 
variety is even greater if 
you include extinct forms, 
the large numbers of flying 
saurians. They actually flew 
like birds, or better like bats, 
having their fore-limbs 
enormously extended as sup- 
port for a flying skin. There 
is one important difference 
in construction, though, if 
you compare the wings of the 
bats and the wings of the 
extinct flying saurians. The 
skin of the bats is supported in an umbrella 
like fashion by all four fingers (the thumb 
being separate) while the skin of the flying 
saurians was supported by one very elongated 
finger only. Few of the flying saurians had 
very impressive dimensions, the size averag- 
ing that of a crow or a pigeon, with small 
sparrow-sized forms being fairly numerous. 
But one of them reached really large size. 

It lived over and near the sea flooding what 
is now Kansas during the Cretaceous Period, 
some sixty million years ago. That sea has 
been called the Niobrara Sea and the saurian 
itself has been named Pteranodon ingens 
(which means “gigantic toothless flier”) by 
Prof. Othniel C. Marsh, its discoverer. In 
addition to being toothless, poor Pteranodon 
couldn’t smell. He had no smeller. The 
wingspread of Pteranodon was about 21 feet, 
but the weight of the tubular-boned animal 
probably did not surpass 30 pounds. He had 
a cruising range of several hundred miles. No 
other flying creature ever attained these 
dimensions again. The Wandering Albatross 
of our time attains a wing spread of about 11 
feet (a record specimen measured 11 feet 4 
inches) but usually the South American 
Condor is accepted as the largest bird. It 
rarely spans more than ten feet, but is 
generally heavier than the Albatross. The 
largest fruit-eating bats of the tropics attain 
a wingspread of between four and four and a 
half feet which is respectable enough. 

[Continued on page 145] 
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OSS Bazooka. Light enough to be 
11 carried by two men, it can be fired 
t 4 y one, can blast any tank made 
“an d is even effective against forti- ? 
It ations. No details of the Bazooka 
Pi have been revealed, but its ad- 
he itted inaccuracy except at short 
am ange supports the belief that it 
da fires a rocket projectile. At right 


e German rocket mortars cap- 
tured recently in Russia. 
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They Hit The Spot 


ICTURED above are three of the U. S. 

Army’s first dive bombers; called A-36s, 
they are basically similar to the Army’s 
famous P-51 Mustang, are, like Mustangs, 
built by North American Aviation. Their top 
speed is a military secret, but is known to be 
more than 400 m.p.h., making the A-36 easily 
the fastest dive bomber in the world. 











Punch In The Pulpit 


HIS is the way things look inside one of 

the Army’s M-7 tank destroyers, stars of 
the desert fighting in North Africa, as its 
105-mm. gun-howitzer is loaded. Note the 
cylindrical armor shield which protects the 
corporal in this picture; because of this shield’s 
pulpit-like appearance the men of Britain's 
great Eighth Army call the M-7 The Priest. 














Valiant Valentine 


ee many a member of 
Hitler’s Afrika Korps has seen 
the sight pictured at left, none of 
them has ever been known to en- 
joy it. It is a British Valentine 
tank, higher in silhouette than the 
stubby, tough Churchill (Mecuan1x 
ILLLUSTRATED, December, 1942), but 
mounting a 25-pounder gun where 
the Churchill mounts only a six- 
pounder. Approximately equiva- 
lent to a 90-mm., or 3%-in., gun, 
the 25-pounder is powerful enough 
to blast even the heaviest Nazi Mark 
VIs, has in fact blasted many of 
them all the way out of Africa 





Mechanix Illustrated 


Lone 


Ts 


alrea 
rangi 
al ixil 
adde 
the \ 
P-38 
pour 
hold 
ther 
ning 
plan 
four 
evel 














> of 
s of 

its 
the 
the 
ld’s 
in’s 
Pst. 


of 


od 





Long-Range Lightning 


TT. ADD still more miles to 
the effective reach of what is 
already this nation’s farthest- 
ranging fighter plane, droppable 
auxiliary gas tanks are now being 
added wherever needed beneath 
the wings of Lockheed’s famous 
P-38 Lightning. Weighing 90 
pounds empty, each tank can 
hold 165 gallons of fuel. Two of 
them nearly double the Light- 
ning’s flying radius, cost the 
plane, fastest of fighters, only 
four per cent of its top speed 
even when full. 


























Ready For Tanks 


ICTURED at left are Soviet 

soldiers on Russia’s southern 
front, prepared to stop any Ger- 
man tank that may come along. 
The two men in the middle dis- 
tance are armed with an anti- 
tank rifle, a small-bore weapon 
with high muzzle velocity. In 
the foreground a Soviet soldier 
holds a gun which fires an anti- 
tank grenade, sending the can 
of high explosive in an arc much 
longer and more accurate than 
could be achieved by the most 
powerful human arm. Note 
bomb-like tail on the grenade. 





Army’s Haymaker 


4 pw slugger shown at right is 
the U. S. Army’s new, ver- 
satile M-12—a 155-mm. gun 
mounted on an M-3 tank chassis. 
Adaptable to any purpose ex- 
cept anti-aircraft fire, the mo- 
bile M-12 can shoot a 95-pound 
projectile more than 10 miles, 
can easily demolish any tank 
ever built, wreck all but the 
heaviest fortifications, even sink 
a cruiser. No reports are yet 
available on the M-12’s per- 
formance in battle, but it can 
safely be predicted that the Axis 
is not going to like it. 
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Tough Typhoon 


T LEFT is the first re- 
leased picture of the 
R.A.F.’s newest and toughest 
fighter plane, the Typhoon. 
Though virtually all de- 
tailed information about this 
plane is strictly secret, it is 
said to be the fastest fighter 
in the world—faster even 
than a Lightning—and also 
the most powerfully armed 
of single-engined planes. 
Well past the testing stage, 
Typhoons have already seen 
action over Europe. 





Home-Front Paratrooper 


Na all parachutists go into 
action on enemy airfields, 
armed with submachine guns. 
Some ply their dangerous spe- 
cialty on the home front—like the 
fighter pictured at right, who is a 
paratrooper in the U. S. Forest 
Service. His touch-and-go job 
is to land in any heavily wooded, 
otherwise inaccessible territory in 
which a forest fire may start, and 
fight it with equipment dropped to 
him from Forest Service planes. 
He wears a fireproof coverall. 
heavy mask to protect his face 
from branches while he is landing 
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Big Inch Tailor 


OUGHLY similar to the 
wrappers which wind 
protective wire around the 
main cables of big suspen- 
sion bridges, the three-pur- 
pose machine picture at 
left works to coat the Big 
Inch, longest pipeline in the 
world, against Nature’s cor- 
rosives. After painting the 
big pipe the machine wraps 
it in tar paper, then drops it 
into a waiting trench. Work- 
ing night and day, crews ex- 
pect to complete the whole 
line by this July. 


Mechanix Illustrated 
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Safety At Sea 
yeaa above and at right 
7 being tested in Los Angeles 
Harbor is a new, experimental 
life raft. Rectangular and stable, 
the raft can hold many more 
men than most rubber rafts. has 
ample space for storing food and 
water as well. Fair-weather 
sails can be replaced by a canvas 
top in case of storms. 

the 

‘ind 

the 

en- 

ur- 

at 

Big 

the 

or- 

the 

aps 

s it 

rk- 

x= 

ole 
July, 1943 














To The Rescue! 


PEEDED by a small 

airplane motor and an 
air propeller, the crash 
boat pictured at left is 
demonstrated in San Fran- 
cisco Bay. Steered by an 
airplane-type rudder, the 
craft can navigate in the 
shallowest water or even 
over mud flats to the aid of 
fliers who may crash or 
have to bail out in places 
where jeeps or ordinary 
boats cannot go Boats 
like this are on day and 
night duty at Hamilton 
Field, Calif 























Windmill Washer 


NTIL recently, laundry 

in one Army camp in the 
Aleutians had to be done by 
hand—by everybody except 
Private Earl Krech. Private 
Krech invented and built the 
washing-machine pictured at 
left, letting the northern 
winds operate a_ windmill 
connected by chain and 
sprocket to a mangle which 
enthusiastically beat the 
grime out of his clothes, while 
all he had to do was hold the 
wash bucket steady. 





Junior War Plant 


f been members of the 
Midget Manufacturing 
Company, of Chicago, are 
shown at right working on 
war production. Their job: 
making pants hangers for the 
Army. Manned entirely by 
high school boys, the MMC 
turns out as many as 2,500 
hangers a day on a subcon- 
tract, using mostly non-crit- 
ical materials. Left to right, 
these production-line soldiers 
are: Leonard Gallagher, 13; 
Gus Kamberos, 14; and Dar- 
rell Worker, 13. 





























Tojo Tries A Trick 


FREAKISH Jap innova- 
L&% tion is demonstrated by 
Woodrow J. Phillips, BM lec, 
U.S. C. G., left, who was with 
the first task force to land on 
Guadalcanal. It is a wooden 
bullet, built for a .30-cal. car- 
tridge. Apparently the theory 
is that the wood splinters 
when it strikes its target. As 
the light bullet could hardly 
be accurate, however, or 
effective except at _ short 
range, it does not seem to be 
one of the Japs’ brighter ideas. 


Mechanix Illustrated 








dz 
to 
W 


WwW 


4) 


3 ~eoo 


oo oO 





undry 
in the 
ne by 
xcept 
rivate 
lt the 
red at 
hhern 
1dmill 

and 
which 
t the 
while 
id the 


—— 
——, 








ova- 
d by 
I lc, 
with 
d on 
oden 


car- 
eory 
iters 
. As 
rdly 
or 
hort 
o be 
leas. 


ited 











Sturdy Steed 


HE iron horse pictured above and at left 

has the unique distinction of being 
Britain’s oldest locomotive in regular service; 
she is the 20002, known to railroad men as 
“Grannie.” When she was built in 1866 
Grannie was the latest thing on England’s 
railroads, queen of that day’s fast express 
runs. Today, after 77 years of service, she 
has piled up more than 1,500,000 miles, is 
helping to win her third war. Note the high 
steam dome, the old-type controls and spring- 
operated safety valve in picture at left. 





Spider For Coulee 


N THE last lap of its 

journey to Grand Coulee 
dam in Washington is the 62- 
ton “spider” shown at right. 
When finally in place, the huge 
wheel will form the hub and 
spokes of the rotor, or revolv- 
ing unit, of one of the dam’s 
great 108,000-kw. generators. 
To get the giant “spider” from 
Pennsylvania, where it was 
made, to the Pacific Northwest, 
required a special freight car, 
careful routing over bridges 
and through tunnels big 
enough to accommodate it. 
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A badly bent propeller is placed in a jig to be straightened 
by careful application of slow and constant pressure. 


The refinished blade, above, is matched 
to its companion, and both are adjusted 
with precision gauges to hairline accuracy 


Back in action, at right, the once-useless 
prop does its part to pul! a Bristol Blen- 
heim low-level bomber against the Axis 


FIRST AID FOR 
PLANE PROPELLERS 


5 ee THE skilled men who repair and re- 
condition United Nations war equipment 
all over the world, every damaged part that 
can be salvaged and put back to work on the 
fighting lines is a victory. On this page is 
shown how one small shop in England handles 
its assignment in this vital job—repairing 
airplane propellers. Light, finely-machined 
props are less often damaged by enemy action 
than by the ordinary mischances that befall 
pilots taking off from or landing on bumpy 
ground, operating night after night out of 
darkened fields. Frequently the propeller is 
the only part of the plane that suffers dam- 
age in some unavoidable nose-over. But a 
plane without a workable prop is as useless 
to a pilot as no plane at all. 


The tip of the bent prop has been straightened, above 
is next polished and buffed to its original smoothness. 
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-40s have flown fast and far in this war, 
but until recently no P-40 had ever flown 
inside a C-47. In North Africa, however, a 
Douglas troubleshooter was finding too many 


Warhawks at forward airfields damaged be- 
yond the capacity of emergency repair shops, 
decided to try flying them back to main repair 
bases. The pictures on this page show how it 
was done. At right, the stripped-down fighter 
fuselage is trundled carefully toward the Sky- 
train’s door; below, with an inch to spare, it 
angles in; above, it’s set for a ride, firmly 
lashed in place. Below right, the P-40’s wings 
wouldn’t fit inside, made the trip secured to 
its belly. Operation a success. 





Blitz For Fish 


, hw big one need never get away from 
a fisherman equipped with the gadget 
shown above—a mechanical gaff that grabs 


‘em and holds ‘em. If you hook a fish too in- 
securely to be sure of getting him safely out 





of the water you simply drop this gadget 
down your line and over his head; its three 
hooks swing down automatically to clamp 
him firmly while you haul him in. The un- 
happy demonstrator is a striped bass. 


Water For Jive 


OT satisfied with the 

Distinguished Flying 
Crosses they had recently 
been awarded, the two mem- 
bers of the R. A. F. pictured at 
left turned to inventing. Re- 
sult: a phonograph that runs 
by water power. Geared to 
the turntable is a string-sus- 
pended bottle which, weighted 
with some water, turns the 
phonograph record as it de- 
scends. A little water does 
nicely for sweet or long-hair 
stuff, to keep the tempo down 
to a dignified level; a lot of it. 
on the right kind of record, 
sends you right out of this 
world. 
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Photo-Print Lamp Shades 








These photographic lamp shades shown above are both 


by Beulah Ross 
PHOTOGRAPHIC lamp shades serve the 


purpose of presenting a picture story in 

an attractive and interesting manner. They're 
easy to make, and should you decide to re- 
cover one of your old shade frames for a 
brand new effect, here’s how to go about it. 
Frames are ‘usually made in four. six or 
eight panels and you must choose the number 
of pictures for your story accordingly. The 
baby of the family will make a nice subject. 
Pets, woodland scenes and vacation pictures 


Below: Holes are punched at equal distances along the edges 
of the pattern which is then used when cutting the finished 
Translite prints. Right: The finished panel is laced into place 
Clip clothespins hold the panels temporarily. 


on the frame 


unusual and attractive. Their construction is simple 


also furnish an abundance of material. In 
addition to the you will 
dozen sheets of Translite Projection Paper 
large enough to fit the panels; about ten 
yards of leatherette lacing in a color to har- 
monize with your pictures (available at an 
Arts and Crafts store); a small punch, dime 
store variety; several clip clothespins; trans- 
parent oil colors: some clear shellac; and a 
soft bristle brush. 
Translite paper 
graphic paper 


frame need: one 


is a duo-coated photo- 
[Continued on page 136] 
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PHOTO CONTEST 


FIRST PRIZE ($10.00) ‘Pride of Falconry 
by Ernest Palinkas, 426 E. 67 St., N. Y. C 
Taken with a Graflex on Super XX film, 
1/110 sec., at f-8. Developed in D-72. The 
bird was alive when the picture was taken. 
SECOND PRIZE ($5.00) ‘Tower’ by John 
Makar, 15041 Hartwell, Detroit, Mich. Taken 
with a Rolleiflex on Super XX film, 1/100 
sec., at f-8, with red filter. Developed in 
DK-20. Print toned blue in gold toner. 
THIRD PRIZE ($4.00) ‘Caught in the Act" 
by E. D. Crawford, San Pedro, Calif. Taken 
with a Model | Contax on Plus X film, 
1/200 sec., at f-8. Developed in DK-20 
FOURTH PRIZE ($3.00) Picture’ by Ed. 
Arnold, 9 Winchester Pl., Burlingame, Calif. 
Taken with an Argoflex on Superpan 


Supreme film, 1/50 sec., at f-8 








I * Ist PRIZE 


» san 


2nd PRIZE 
< - 


| 3rd PRIZE 









wa s P ’ 
POSTAGE (Published Prints cannot be 
raphy Edito MECHANIX ILLUSTRATED, 1501 Broadway, New 
York, N. ¥ 











85 

































above. The ‘‘compensating distance 


A 10% potassium bromide solution, 
added to the print developer in the 
"proper quantities permits full 
development of shadow areas without 
blocking up or graying of the high- 
lights. A dropper bottle like the one 
shown at the right (taken from an 
exhausted photo solution) serves as 
a handy bromide dispenser. One 
squirt’ of the dropper adds about 
1 ce. of solution—A. J. Lockrey. 






PHOTO KINKS ; 


COMPENSATING 
DISTANCE 


To test the temperature of solutions standing for some time, 
immerse thermometer in a glass of water which has also been 
standing on the worktable as at right. Its temperature will be 
the same as that of the solutions to be tested.—wWm. Swallow. 
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PARALLAX COMPENSATOR FOR DUOLENS 


CAMERA 
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JIFFY FLASH TESTER 
The gadget illustrated 
at the jeff and outlined 
in detail at the right 
will indicate whether 
current can flow 
properly through a 
flash circuit to each of 
the standard bulb 
sockets to be used; in- 
sert it as at the /eft 
and close the flashgun 
switch to see if the 
bulb lights. The wooden 
core from 35mm. bulk 
roll of Eastman film 
makes an excellent cen- 
ter.—Louis Hochman 








PARALLAX COMPENSATOR (above): When shooting closeups with twin-lens refiex cameras, the separation 
of viewing and taking lenses causes errors of image-placement, which may be overcome with the gadget shown 


is equal to the separation of the lenses.—C. Howard Schofofer 
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HEN was the last time you visited 
your local zoo? Probably when led 
there by the hand by a doting parent. 
“Now let’s go to the elephants.” Five 
minutes there and off to see the seals. ... 
What with war restrictions, the zoo 
more than ever becomes a photographic 
haven. No military secrets here! The 
author visited his local zoo, and looking 
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Above: This bear liked to pose on his haunches; 
the only problem was to separate him from the 
other bears who were also begging for peanuts. 


Right: "‘Queenie’’ was taken from outside cage 
with the camera lens wide open to throw the bars 
out of focus; texture was not lost in spite of this. 


Below: This monk had just broken away from a 
free-for-all going on in his cage. He'd like to have 
@ look at his picture but he'll settle for a peanut. 





at it through eyes which had grown 
sharper and less round, he found that it 
simply abounded in picture taking possi- 
bilities. In fact, it was such a paradise of 
picture material that all of the accom- 
panying shots were enlarged to 16x20, 
toned, mounted on heavy boards, and used 
as the decorative motif for a man’s study. 

These pictures were not the result of a 
single day’s outing. A preliminary visit 
was made to note at what time of day the 
sun’s position would be best for dramatic 
lighting. At the start, it was decided to 
make use of strong sunlight for all of the 
shots. Sunlight brought out the textures 
of the animals’ skins and presented them 
in the best possible light. Fortunately, 
most of the cages and dens faced due 
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1 100 
west—into the afternoon sun—so it her 
was merely necessary to wait until two hacks 
o’clock or so before starting the hunt Thi 

Each shot was made to count. For the oles 

nine accompanying pictures, only nine + tle 

i films were exposed; the shutter was adjoi 

: , not released until composition and to w 

. ’ “_ &: \ i lighting warranted it. Just pure some] 
a patience and war-time conservation. ones 

a ki ‘ It was just as exciting hunting these -_— 
“a *~ animals with a camera as it would be a 

| . with a gun. These animals were liter- oui 
| “ee % ; ally stalked for as much as three hours uses 
| a at a stretch in order to get them in just cnn 
’ on : the right position. All of the pictures aid 

\F . were made with a 344x4% Revolving 3 

' ' Back, Series D Graflex, equipped with me 
a 6%g-inch Kodak Anastigmat Lens T 
The use of the Graflex, of course, made tale 
focusing and composition a relatively anil 

Above: The author, and photographer, found the lions a relief after easy task. The film was Panatomic X. a 
the monkey house melee. This lion took a stroll around the cage - so os the 
after his meal, then sat down in the sun to pose for his portrait. developed in DK -50. é 
Take a look at a concrete example— Se 
the tiger (page 87). This particular vs 
tiger would forsake its indoor cage for sine 
the outdoor one whenever the sun be- — 
came strong enough. Because the bars aa 
intervened it was decided to shoot at ha 
f-4.5, the widest aperture of the sn 
lens, to put the bars out of focus as | 
much as possible. It was also manda- - 
tory that “Queenie” be at the rear of a. 
her cage. ’ : 
Queenie could not read my mind di 
during my first visit. Finally, upon my T 
second visit to her cage she obediently a 
backed to the rear of the cage and as 
settled down. Just before the shutter th 
was tripped, a bunch of keys was . 
rattled to attract her attention; hence, 
the quizzical and slightly annoyed look. a 
Above: The llama had been restless on two previous visits to his The elephant taking the drink of f 
cage; this time he must have been overcome by the newspaper head- pipe water at the left was made after 
lines, for he stood in one spot crooning to himself for fully five minutes Capes : 
our first unsuccessful visit with 1 
Queenie. A shoulder-high fence sur- ; 
rounded the elephants’ pen, which 
prohibited the use of the Graflex in its 
normal picture-taking position. In- 
stead a vantage point was selected well 
back of the spectators. The camera was 
inverted and held high overhead. An 
unobstructed view of “Topsy” was then 
obtained, and when she lazily swung 
her trunk over for a guzzle of water 
the shutter was tripped, f-5.6 at 
Leff: Because of the shoulder-high fence in front 
of the elephant cage, the Graflex had to be held 
overhead from far back to produce a clear view 
Mechanix Illustrated 








lade 


1 100th second. Note the hair on her 
back—never knew elephants had hairy 
backs until this print was made. 

The begging bear (page 87) and the 
polar bear shots on this page were 
both taken on the same day. Having 
adjoining dens, it was a simple matter 
to walk from one den to the other if 
yne bear or the other did not perk up 
exactly as wanted. In spite of the diffi- 
cult pose assumed by the brown bear, 
t seemed to be a natural for him. He 
ind his fellow bears would often as- 
sume this begging position for a tidbit 
from.the spectators. It was merely a 
question of getting this one by himself 
in the focusing hood without the 
intrusion of his fellow-beggars. 

The shot of the seals, right, was 
taken with the Graflex just behind the 
rail. The seals really are a circus in 
themselves. They always cavort when 
a crowd is present, Sundays, and calm 
down during the rest of the week. It 
was necessary to take the seals from 
the far side of the pool as the crowd 
collected near them in the afternoon 
and a shot from the near side would 
have necessitated shooting directly 
into the sun. 

The monkey (page 87) and the lion 
(page 88) were taken on the fourth 
Sunday and thereupon hangs a tale 
(no pun intended). On this particular 
day, the monks were rather restless 
The spectators (who undoubtedly pre- 
sent the same appearance to the ani- 
mals that they do us) had been 
throwing peanuts and candy into the 
cage until a general free-for-all de- 
veloped as each tidbit was thrown. One 
monk picked up a peanut and had the 
flesh bitten off his thumb by another 
creature who coveted it (the peanut). 
The scared monk whose picture was 
taken is one that had escaped the gen- 
eral melee and seems to be pleading 
for rescue—or possibly an individu- 
ally tendered peanut. 

After the scrambled monkey cage, it 
was a relief to visit the lion house. Here 
sedate Leo was snapped in a reclining 
head portrait. The lion had just been 
fed. and after a few trips around his 
cage he decided to settle down in the 
un—to my delight of course—and di- 
gest his meal. Thus ended the last of 
four pleasant Sundays at the zoo. 
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Above: Seals have to be caught doing something, with their eyes and 
mouths open, if they are to appear alive. Their black bodies tend to 
reproduce as a black blob unless the light catches their texture. 
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That's the same bear, above and below. He likes to plunge into the 
water on hot days to drown the fleas that plague him. If interested, 
you can find him at the Prospect Park (Brooklyn, N. Y.) zoo, any day. 

















TREES IN THE OPEN 
GROW OUT INTO 
BRANCHES 


by J. Modrock 


[* WAR-TIME, home owners who plan to 
make certain repairs to their out-buildings 
and garden projects may find that suitable 
lumber is hard to get. Even if it is available. 
they are reluctant to pay the war-time prices 
lumber dealers are obliged to charge. 

They realize, nevertheless, that essential 
repairs must be made. They know, for ex- 
ample, that a rotted sill in their tool shed, 
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CEDAR TREES IN 
THE OPEN GROW 
TWISTED - 
BRANCHES REACH 
OUT TOWARD THE 
SUN 
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SrHADED CEDARS 
GROW STRAIGHT 
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barn or garage is 


structural settlement unless replaced. 


know it is unsafe to 
weather-weakened beam 
children’s playground 
swing is hung, and that a 
decayed post of a garden 
arbor might cause the 
structure to collapse and 
injure someone. 

Timber that is well 
suited for making repairs 
such as these, stands in 
many countryside woods. 
It is sometimes cut down 
for cord wood, but often 


is left to fall and rot. 
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ROUGH TIMBER 












~NAIL FILED 
TO A POINT 


SQUARE 











Those who have access to such timber will 
find it profitable to look it over with the idea 
of using it for their repair jobs. Here are 
several suggestions on how to select suitable 
trees for this purpose; and ways to work the 
rough timber. 

Chestnut, white oak, cedar, pine, hemlock 
and larch are desirable trees from the lumber 
standpoint. Two or more of them most 
likely can be found growing in your locality. 
Their wood is capable of withstanding 
ground dampness for long periods and 


<-~NAIL 
STRONG CORD STRETCHED 
TIGHTLY -USED AS A 
GUIDE LINE 

} 

/ 


FIRST STEP WHEN 
TRIMMING A LOG 


therefore is suitable for replacing such 
structural members as porch and arbor 
posts, bridge beams over culverts and 
streams, and foundation sills. It should 
be made termite-proof if possible, how- 
ever. 

In addition, it is good for all out- 
side repairs above the ground line such 
as railings, rafters, studding, and lawn 
turniture. 

In the matter of choice, chestnut is the 
best for most repairs. It withstands de- 
vay to such an extent that a tree 


SIGHT UP FROM ALL 
SIDES TO DETERMINE 
STRAIGHTNESS OF TREE 
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may be dead and dry and even slightly 
wormy, but the lumber sound enough to use. 
White oak is the best where strength is the 
main object. 

Cedar, however, offers the greater strength 









USE A BROADAX 
BEGIN AT THE 
SMALL END AND 
WORK TOWARD 
THE BUTT -~ 
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a SPLICING CROOKED LOGS 
TO AVOID WASTE 






k_CUT IN TWO-THEN TRIM 
“PIECES SQUARE AND SPLICE 
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DRIVE IN KEY PATTERN FOR CUTTING TEMPLATE 
TO LOCK JOINT 
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~--HOW TO STRAIGHTEN 
A CROOKED LOG 
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for its weight and is therefore pref- 
erable where lightness is a factor. Make 
sure you do not confuse the white oak 
with the numerous other species of oak, 
some of which, like the black oak, red 
oak, and chestnut oak, produce poor 
wood for exterior building purposes. 
Beams cut from them rot in a few years 
if exposed to moisture. Larch, if of the 
swamp variety, is the least desirable 
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LADDER STRINGERS CUT F 
A CEDAR LOG 


BISECT LOG 
WITH A 
PLUMB LINE -\-<" 





SNAP CHALK LINE 
ON ONE SIDE _ 
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because of its 
tendency to twist 
which makes it hard to 
work, 
Trees with long, _ straight 
trunks are the ones to look for. 
You will find them in dense groves 
where the overhead foliage is thick and 
the forest floor is shaded, as illustrated in 
Fig. 1A. Unlike found in the open 
(Fig. 1B) which are free to grow out into 
branches, those in a grove must reach up fo1 
the sunlight. Thus they develop large crowns 
and have trunks that are long and almost free 
of branches. 

Cedar trees of columnar growth should be 
sought in spots which are conducive to twist- 
free growth (Fig. 1C). This calls for prac- 
tically complete shade since it is the daily 
veaching of the foliage toward the sun as it 
travels across the sky from east to west that 
pulls the trunk around, causing it to grow 
twisted (Fig. 1D). 

Determine the straightness of a tree by 
sighting up from the base of the trunk on all 
sides. To sight up from only one side might 
deceive you. It might give you an illusion of 
traightness when the tree actually is crooked. 
Therefore check it all around.» 

After selecting and felling a tree, trim off 
the crown branches [Continued on page 132] 
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Sharpen Lawn Mower 
Blades On Lathe 


ERE is a very simple kink 
with which most lathe 
owners are not familiar. Try 


q 
1 


, able 
it some time just before you dial 
lose your temper when you've re 
Ol 
already lost a gallon of per- P 


spiration over the front lawn 
and the grass still stands almost 
as tall and defiant as ever. 
Simply take out the lawn 
mower blades and give them 
the once-over on your lathe. 
You can sharpen them very 
easily by turning and you will 
eliminate all the laborious hand 
filing and grinding. Simply 
mount the blade shaft between 
centers or in a chuck with the 
free end of the shaft held true 
by a tailstock center, and take 
a light chip with the lathe 
running at a fairly slow speed. 
Except for the-~ possible re- 
moval of a burr edge, no 
further treatment is needed. 
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Face Plate Is 


Easy To Make 
FACE plate for a lathe 


L£& can be made easily as 
shown in the accompanying 
drawing. The two pieces are 
cut from 38”x242” band iron 
and 1” round iron. The 
piece of band iron is first cut 
to shape and drilled. The 
center hole is made with a 

drill and the hole is 
countersunk with a 32” drill. 
It is then threaded with a 
Ly” tap. 

The faces of the round 
iron must be sawed and 
ground squarely across. In 
one end a 3's” hole is drilled 
a little over 4%” deep and 
threaded with 44” tap. The 
14”"x34” flat head stove bolt 
is used to attach the two 
pieces. The 42” hole for the 
lathe shaft is then drilled on 
the drill press. Drill and tap 
the hole-for set screws, and 
face plate is ready for use. 
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Dial Indicator For Precision 


7OU’LL run into many lathe jobs where 
the accuracy required makes it inadvis- 
able to trust the gradations on the feed screw 
dials. A dial indicator clamped to the com- 
pound rest on small lathes or to the apron on 





Work 


large lathes makes it possible to accurately 
bore and face identical parts. Set tool in posi- 
tion for finish boring of first part. Clamp dial 
to rest against slide and set to zero. Use this 
position for finish cut on the next pieces. 
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This fence is made of sycamore saplings with bark remaining. 


Weathered split rails make a practica! fence for the farm. 


Fences and Trellises you can make 


They are attractive and practica! and no priorities are necessary. 


by Hi Sibley 


YHE four fences and the wall described 
here are very easily constructed and the 
necessary materials are available in nearly 
all localities. Each has merit in its 
setting. The pillar trellises, if not overdone 
and made too elaborate, will do much to im- 
prove the appearance of a simple marquee or 
plain porch 
The log fence illustrated in Fig. 1A is a 
copy of the old stake-and-rider or “serpen- 
tine” fence which will remind every farme 


own 


The high ‘‘beanpole’’ fence be/ow will insure complete privacy 





of his boyhood days in the “wide open spaces.” 
It is made of 6 or 7’ seasoned saplings 
approximately 4” in diameter. They are laid 
on short staggered posts and secured with 
lag screws. Another good fence for the farm 
which will effectually protect the house-lawn 
and shrubs from wandering livestock is the 
split rail fence illustrated in Fig. 1B. The 
split rails are weathered and fastened to posts 
of the same material by means of large hard- 
wood pegs. This type fence is suitable also 


A wall faced with broken cement sidewalk is very substantial. 
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Stripped and whitewashed saplings make a pleasant effect 


for the suburban home. A similar type of 
rustic fence is shown in Fig. 1C. It is made 
of light, unpeeled saplings which are set in 
notched posts and held in position by means 
of %” bolts. Saplings may be stripped of 
their bark and painted if a different effect is 
desired. 

For complete privacy the high “beanpole” 
fence is recommended. Its construction is 
shown in Fig. 1E. Effort should be made to 
have the rough posts and rails as straight and 
square as possible for a neat job. The tight 





The tight stake fence is one of the more popular types. 


stake fence of Fig. 1D is an extremely popu- 


lar one. It is constructed of split redwood 
pickets nailed closely together as indicated. 

A very substantial as well as attractive wall 
can be formed by the use of a concrete back 
and a facing of pieces of broken cement side- 
walk. The wall should be capped with molded 
cement blocks about 2” thick. Use some old 
scrap bars or discarded heavy wire fencing 
for reinforcement if any is available, and re- 
member to set your wall on a concrete 
footing. 
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The trellises shown in the photographs 
and in the drawing are simple in design. 
A nice effect is achieved in Fig. 2 with the 
diamond lattice pattern of light battens 
placed between strips nailed to the posts. A 
novel arrangement for the beach home is 
shown in Fig. 3. Chalkline strung tautly 
on the frame forms the lattice for the vines. 
The iron pillar of Fig. 4 is something to 
plan for after the present priorities are 
relaxed. It is a design well worth keeping 
in mind till after the war. 


A chalkline forms the lattice for the trellis at the /eft 
Iron pillar design at right is nice but metal is scarce 


soapy > See aaah gett nu 


The wooden trellis at the /eff is very attractive. Smaller circles may be used 
for a lower porch. The small fence blends with the lattice trellis shown above. 
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RINGS ARE MADE 
IN HALVES WITH 
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ROCK GARDENS 


ESIDES making your 

flower garden more at- 
tractive, ordinary rocks and 
stones can serve a practical 
purpose as well. A very in- 
teresting cactus garden, such 
as the one shown in Fig. 1, is 
made by excava‘ting to a depth 
of 1 foot, making a border 
of field stone, filling in with 
sand, making an inner border, 
filling in again, and so on until 
the ground is terraced to the 
wall [Continued on page 131] 


ROOF SPRINKLER 


T HE flat roof of a modern dwelling, garage or 
similarly constructed building exposed to the 
mid-summer sun can be cooled off quickly at the 
end of a hot day by operating a lawn sprinkler on 
the roof top. If a permanent hose connection is 
installed on the roof as illustrated, only a short 


length of hose will be needed. 


It then may be left 


in place all summer without weather damage. 
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Popular priced sprinklers will cover 
circular areas ranging from 25 to 50 feet 
at 35 lbs. pressure. Make sure to use a 
sprinkler capable of covering the entire 
roof area. 





SPRINKLER MALE HOSE 
§ ADAPTER 
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Air traffic arriving at, or departing from, a control airport has the right- 
of-way. Don't get in the way of an airliner like the one pictured above. 
























Conducted by Gilbert Paust 


Ground Instructor and Lieutenant, Civil Air Patrol 


Lesson 6—Air Traffic Rules 


ib THIS lesson we are going 
to continue with our study of 
the safety regulations estab- 
lished by the Civil Aeronautics 
Authority. We are going to alter 
ur original plans a bit, however 
We have received so many let- 
ters asking us to hurry along to 
Navigation and Meteorology that 
we are going to sum up all the 
Civil Air Regulations this month 
and tackle our first Navigation 
lesson next time. Fasten your 
safety belt and let’s go. 

Flight rules are the most im- 
portant and so we'll consider 
them first. We'll go over to the 
airport and take a little spin 
down the airway and see just 
what the C.A.A. does and doesn't 
want us to do. 

Arriving at the airport, the 
first thing we must do is file our 
Aircraft Clearance which was 
discussed in Lesson 5. After tak- 
ing our plane from the hangar, 
we must check our gas to see if 
we have enough to reach our 
destination. This rule would 


The four photos at the /eff show the right- 
of-way of aircraft in flight. First is the free 
or fixed balloon (also aircraft in distress), 
then the glider, airship and airplane (and 
rotor-plane) in that order. Aircraft approach- 
ing an airport must circle to left as below. 
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AIRCRAFT IN THIS 
AREA CONSIDERED 
When aircraft are cross- s | OVERTAKING 
ing, plane on the right F CROSSING PATHS eee AIRCRAFT. 
ha right-of-way. An DO THIS 
raft being overtaken | 
nother also has the OVERTAKING 
t-of-way. When air- AIRCRAFT 
t approach head-on, MUST ALTER 
must alter its ! | COURSE LIKE 
se to the right so AIRCRAFT ON CROSSING. COURSES "8 THIS 


t they pass at 500 ft 4 





¥, 


OVERTAKING 
seem to be pure common sense, but there AIRCRAFT 


as have been too many cases of pilots who 
have flown off with insufficient gas only to 
601Ng | be forced down short of the airport. When 
starting the plane, there must be a com- 
petent operator (not necessarily a pilot) at 
the controls and the brakes must be ap- 
alter plied or chocks must be placed beneath the 
on wheels. If you've ever seen the humorous 
let- but serious spectacle of an empty plane 
18 to chasing its pilot all over the airport, you'll 
that realize the wisdom of this regulation. 
| the When our engine is warm enough, we can 
onth get ready to taxi. If our field has a control 
ation tower, we must wait for the operator’s 
your radio, light or flag signal before taxiing. 
With no tower to guide us we taxi to the 
takeoff position, keeping a careful eye on 
the other planes both on the ground and 
overhead. Before giving it the “gun” for 
the takeoff, we must make certain that 
there are no planes landing or near. A 
landing plane always has_ the 
right-of-way. 
the In the air there are definite 
our 


AIRCRAFT APPROACHING HEAD-ON PASS ON RIGHT 


spin 
just 
2sn't 


rules we must follow with respect 
wae to other aircraft. An aircraft in 


ak- distress always has the right-of- 
gar, way. Next in order is the fixed or 
e if free balloon, then the glider, air- 
our ship and finally the airplane, auto- 


uld 


These photos illustrate the 
minimum altitudes of flight 
of aircraft. Over city, town 
or congested area: high 
enough to make a safe emer- 
gency landing outside of such 
area but never less than |,000 
ft. Over open country: not 
less than 500 ft. Seaplane 
over water: not less than 300 
ft. Exceptions are when the 
plane is taking off or landing. 













gyro and helicopter. Examining this list 
closely you will see that the order is deter- 
mined by the degree of maneuverability of 
the aircraft. Balloons and aircraft in distress 
are the least maneuverable; airplanes, auto- 
gyros and helicopters are the most maneuver- 
able. If our course is crossed by another 
plane, the one on the right (having the other 
on its left) has the right-of-way, and the 
other plane which does not have the right- 
of-way must alter its course so as to pass 
500 ft. to the right. When one plane is 
overtaking another, the plane being over- 
taken has the right-of-way and the over- 
taking plane must alter its course so as to 
pass at 500 ft. to the right. Study the diagrams 
on the tep of page 101. Aircraft approaching 


The C.A.A,. rules for 


Notice the registration number on the wing of plane 
at jeff. "'N"' is national letter for U. S. "C'' means 
fully airworthy. Planes must not fly closer than 500 ft,, 
except by prearrangement or military flight (righ?), 


head-on must pass 500 ft. to the right, also 
Planes in flight must not fly closer than 
500 ft. except by prearrangement 
or military planes in formation 
flight. 

Now for our minimum altitudes. 
Over a congested area or danger 
area, we must fly high enough to 
be able to make a safe emergency 
















acrobatic flight are 
strictly enforced. The 
army pilot in the 
Ryan Trainer above is 
executing a wingover. 
Every pilot must wear 
@ perachute when 
performing acro- 
batics. All maneuvers 
must be completed 
at 1,500 ft. as at left 
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landing outside of that area in case of engine 
failure, but never less than 1,000 ft. Over open 
country we can go as low as 500 ft. A seaplane 
ver water can come down to 300 ft. We must 
keep 1.000 ft. above an open air assembly of 
persons or a federal penal institution, and 


500 ft. from any mountain, hill or obstruction 
to flight 

The maximum safe altitude (and most of 
us don’t have to worry about this) is 17.000 


ft. The air above that limit belongs to military 
ships. the Stratoliner and others equipped fo: 


flight in the rarefied atmosphere 
Next let's look at a few definitions. Ceiling 
s the distance from the cloud base to the 
ground. Visibility is the distance toward th 
Fe 


horizon at which [Continued mige 138 










Unconfined shot, sand 
or water may be 
dropped from an air 
craft in flight. Bal 
loons used these ma 
terials for ballast 
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Applicants for pilot certificates must take depth perception test shown 
lett i 


Narcotics may be carried in a plane when needed for a 


patient under supervision of a doctor or a nurse as in photo above 





Pilot mey fly “contact’’ above the clouds when the ground is 
sii! visit 1s obove. Alcohol and flying don't mix (below) 
——a 








anes on contact flight may not be flown closer than 2,000 ft., 
horizontally to a cloud formation as in the diaaram below. 
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Build SKY ROMPE 


fast tether-line model plane 


ae is the ship to satisfy the builder who 
wants realism as well as performance in 
his model plane. Its behavior is far superion 
to most models of this type because of its fast 
wing design. Its general appearance is that 
Stinson 105 
have watched it go through its tricks have 
been amazed at 


offer 


The extension shaft allows complete con- 


ol a and those spectators who 


the aerial exhibition it can 


a real one-plane air meet 


formity to scale and facilitates easy starting 


as well as smooth running. There are no 
“bugs” in this shaft design. It does not wea 
out the engine bearings. and it runs the 


The extension shaft for 





Robert L. Brown and 


Bert Bergren 


engine faster due to the flywheel action. In 
case of a crash, the extension shaft helps to 
save the engine from serious damage. also 

Basswood or white pine will make a good, 
strong frame. The two sides of the fuselage 
Make side and 


then build the second side over it to insure 


are constructed first one 
uniformness of shape. Glue and pin into posi- 
tion the crosspieces. starting from the rear 
Use rubber bands or string to keep the two 
side pieces from springing apart while glue 
is drying. Glue on the formers in their re- 
spective positions and build up a nose block 


using aS Many pieces as are necessary to meet 


the propeller enables plane to be built on a scale design and protects engine. 
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MODELS 
ee | the required dimensions. Hold the pieces in For the extension shaft. secure a piece of 
‘| a clamp after gluing them together and saw 34” round stock steel. Thread one end and 
out the block. Shape it with a knife. check drill and tap the other. Slide on a ball bear- 
vith templates and sand to a smooth finish ing at the front, and screw this shaft on the 
Install engine bearers 14-horsepower engine shaft. Slip on the nose 
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This diagram shows the details and dimensions of the 


block and hold the bearing in place with 
plastic putty or wood. If this is carefully 
worked in around the bearing to act as a seat: 
the shaft will be perfectly in line with the 
engine and will have no vibration or whip. 
Besides retaining the desired effect of 
realism, the extension shaft makes possible 
a smoother running engine with greater 
rpm. Glue the bell crank base in place and 
install the bell crank. Fill the nose block 
with a good wood filler. This greatly in- 
creases the strength of the nose as well as 
making possible a fine finish. 

Glue in the mount for the coil and batteries, 
and hold the batteries in place with rubber 


bands. If parts of the wiring are difficult to 
install, leave these parts uncovered until 
later. Install the two main wires of the land- 


ing gear together with the spreader wire and 
spring. The stabilizer must be installed be- 
fore covering with cloth, because the control 
horn is concealed inside of the body. The 
hinges of the elevators are of cloth tape. 
The rudder, like the stabilizer, is made 
of sheet balsa glued securely. Adjust 
the rudder to pull against the control 
lines when assembled. Cover the rear 
of the fuselage with silk or tissue. 

Glue the spars to the wing ribs, attach 
the leading and trailing edges and glue 
on the top and bottom sheet coverings. 
Rig up the wire wing struts on the left 
wing and the rubber band struts for the 
right wing. Put a wire guide loop on 
the left wing wire strut 


—— 
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| DETAILS OF BELL CRANK CONTROL 


fuselage formers and the positions of the wing ribs. 


You may paint your model as you choose. 
Slide the control wires through the wing 
strut guide. Attach 52’ 6” lines or 70’ lines 
of fish cord, if no piano wire is available, to 
the wires and to a simple handle. The ship 
flies in a clockwise circle when seen from 
below. Use your right hand to hold the lines 
and adjust the elevators by moving the 
handle. Test-fly your ship when there is no 
wind. If you’ve never flown a U-control job 
before, you’d better not have the engine 
running too fast, or you'll get dizzy. Another 
thing to remember is that only the slightest 
movement of the control handle is necessary 
for ordinary flying. Don’t overcontrol your 
ship! Only in a loop or dive is all the control 
needed. 

Let your model take off from the ground: 
don’t launch it from your hand. Incidentally 
choose a nice. level area for your perfor- 
mance, and don’t let the spectators crowd in 
too close. 


Top view of bel! crank and side view of elevator horn 
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Soldering Iron For 


Delicate Metal Work 
CRAFTSMAN who did all 


the delicate metal work on 





work would not stand even the 
finest needle flame, so he trans- 
formed an ordinary electric sol- 
ing iron into an instrument 
that did the work beautifully. In 
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model boats was called upon to | HOLE ONE SIZE FIL 
construct several masts of small | SMAL a oan SID 
T . ° WiIME iA ~ i f 
brass rod, No. 30 wire and similar \ 
material. No ordinary soldering \ NO.6TOS ——o 
’ \ COPPER WIRE 
n was small enough and the | 
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Scotch Tape For Stripes 


AINTING a stripe on a model plane or any | 
regular surface is not an easy job. Scotch 
however, can be used instead of paint as 

eht, and the results are excellent. Cut 
to desired width. Tape may be used also 
n inlay effect 0. wood. Lacquer the de- 
sandpaper and lacquer again 
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Combination Knife 
And Pencil Tool 
HIS handy tool can be 


T 

made from an old pen- 
pencil combination. Remove 
the pen part and insert a 
split dowel plug in the tube. 
Small blades from an in- 
jector-type razor may be 
ground to any desired shape 
and placed in the plug 











Gouges For Model Boats 
{purge gouges “planes” simplify the 
task of digging out the hulls of “bread- 
model yachts. The bodies of the 
planes are made of [Continued on page 131] 


or 


and-butter™ 








—A Bicycle|B 





-.» BUT YOU LOOK S-W-E-E-T 1? O?«-! ls 
| UPON A S-E-A-T WHAT'S “THIS ? 


| OFA BICYCLE, B-I-L-T SABOTAGE ZZ 


























f DONT YOU KNOW YoU No MORE RIDING FOR ME, 
SHOULD HAVE A CHAIN GUARD BEFORE I Do. I'LL GET 
ON YOUR BIKE, MISTER 2 A NICE SHINY CHROME 


TLL BRING 

YER STUFF 

HOME, MISTER 
BILDIT 









































Built For Bill Bildit 





SORRY SIR, NO MORE METAL 
GUARDS, BUT HERES A PLAN 
FOR A WOODEN CONE YOU 

CAN MAKE YOURSELF 





SHOULD HAVE. THOUGHT OF 
THIS MYSELF. FIRST TLL 
JIG SAW OUT THE PLYWOOD 
COVER PIECE, THEN 
REINFORCE IT WITH 
SOLID STOCK 

















/ SEVERAL COATS OF PAINT W)LL 
PROTECT THE GUARD FROM 
MOISTURE. THEN I JusT 
FASTEN IT TO THE FRAME 
WITH ‘A -BX CABLE STRAP 




















GLAD you GOT THAT FIXED. 
NOW I WON'T HAVE TO WORRY 
EVERY TIME YOU 






























































CUT METALS 
THE EASY WAY 











Here’s an _ inexpensive 


homemade power tool 





that your workshop can- 


not afford to be without. 


by 
Ray Schneider ~ 


Steel, brass and other metals, as 
well as glass rods and tubing can equ 
be cut in a jiffy with this high 
speed abrasive cutting machine 





HERE is probably nothing more discour-__ ease of operation and speed with which a tru: s 
aging to the home workshopper than to clean cut can be produced. In regard to 


have to hack his way, by ‘and, through a_ speed. this apparatus is really tops. It’s not —— 
tough piece of metal to the tune of dull and _ just two or three times as fast as hand cut- 
broken hacksaw blades and aching muscles. I ting, but ten or twenty times as fast. I can A 
know, because I have had the experience and personally guarantee that regardless of how 
as a result have developed this easily con- good you think it sounds on paper, you'll be 


structed carborundum cut-off machine, the agreeably surprised and pleased with its ‘ 
operation of which would delight the heart superb performance under actual working 
of the most particular hobbyist. Some of its conditions. 

outstanding features are: ability to cut any While machines of this type are on the 
metal from case hardened steel to soft brass: market under various trade names such as: 


Leff: Back view, show- 
ing work clamped in a 
Sears-Roebuck drill 
press vise. Motor table 
and disk assembly filt 
forward by means of 
convenient handie. 
Right: Motor of '/ 
horsepower drives the 
abrasive wheel through 
a twin belt transmis- 
sion. This prevents slip- 
page and permits the 
use of added power 











sive 
tool 
can- 


out. 


Is, as 














bar 


Cut-Off Machine.” 


impossible to obtain one 


“Abrasion 
, it is obviously 
thout a 

equally obvious that 


Abrasaw.” 


very good priority rating. It is 


‘no shop is complete 
thout some type of power operated metal 
The solution. therefore. 
this handy n the 


make future shop projects that 


cutting equipment 


s to build achine and at 


same time 


ich easiet 


A list of parts follows: 


—Mandrel 1—18” length of 
2—3'/>” V belt pulleys 2" shafting 
2—V belts 1—Motor 
—Drill press vise 2—Thrust collars '/2 
?—2”" V belt pulleys for Several lengths of hard 
mandrel (if neces- wood board, assorted 
sary) bolts and screws 


2-—'/>" babbitt bearings 


Left: Closeup of metal 
being cut, 
clamped in vise. Wheel 
will cut through a '/.” 
steel bar in 15 seconds. 
Right: General assem- 
bly view. Compare this 
with drawing below to 
get a clear idea of how 
the cutter Is constructed 


SHOP 


while 


All the required parts. with the exception 
of the motor, can be bought at Sears-Roe- 
buck without a priority, and the motor, if 
vour shop doesn't sport a spare one, can be 
obtained from a second hand motor shop. 

The first step in the actual construction of 
this machine is the building up of the basic 
This has been made entirely of 
wood, and any haid wood such as oak is very 
The individual parts are screwed 
together and being of wood tend to absorb 
and dampen sound and vibration caused by 
cutting. The tilting motor table is bolted to 

shaft after the holes are drilled through the 
shaft as shown. Bearings are then slipped 
over ends of the shaft and screwed down upon 
bearing blocks. The front edge of the tilting 
table. in order to provide additional rigidity 
and strength. has [Continued on page 144] 
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satisfactory. 





WHEEL SHAFTING 


DOUBLE 
PULLEY 





BEARING 


& LOCKS 










FASTEN GUARD 


_ ALL MATERIAL NY ime el ] 
~ except searing 1 MDD [Ts 


















ORILL 
AND TAP 
FOR 4-40 
SCREWS 


ANGLE IRONS 


HERE --LINE UP’ 
WITH MANDREL 
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The Proper Nail Saves Wood 


Y7OOD for temporary cabinet work can be 
used again if the proper nails are selected 


the first time. Use finishing nails on hard wood 
and casing nails on soft wood (C). 
apart with chisel (A) pulling nail heads through 
Then nip heads, and sink nails as at (B). 


Pry work 




















SWITCH 
rt“ BOX 

















on eens — WIDE 


CHISEL, 


PHANTOM 
VIEW 





NIPPERS NAIL 


SET ® 


CASING 
NAIL 





FINISHING 
NAIL 





Pedal Operated Switch 
Speeds Machine Work 


HIS simple foot switch (left) can easily 

be built around an ordinary switch box. 
The box should be mounted within easy toe 
reach. The wooden pedals can be lifted when 
work is to be done on the box. One pedal 
covers “on” button. other covers “off” 


Concealing Dovetails 


MATEUR or hasty dovetail jobs some- 
va times show an open seam where the 
imperfect fit of the dovetail runs. Avoid 
this crude appearance by using one-sided 
dovetails. arranged as shown. with regard 
to eye level. The right-angle joint seam 
will be snug. 























LOWER EDGE DOVETAILED 


BELOW EYE LEVEL 


UPPER EDGE DOVETAILED 








ABOVE EYE LEVEL 

























Emergency Motor Belt 
"T’HE belt on a fractional horse power motor may suddenly 
break or become worn and a new one of the same kind 
may not be available. In this case, an old auto fan belt of the 
same lengih can be cut down in width as shown above, left. 
If carefully done, the resulting belt will be found to answer 
perfectly. A block of wood with a strip nailed on for a side 
is clamped in a vise. Cut is made with a sharp knife. 


Knurling Wood 


| ID you know that wood can be 

knurled as readily as metal? This 

akes possible an unusual decorative 

eatment of turned objects such as 

undlesticks. Chuck the wood in the 

athe and use a knurling tool in the cus- 

me- tomary manner. You can take deeper 

pi its” than with metal, and two or 

passes, or sometimes just one, are 

void sufficient. After removing the work 

ided from the lathe, brush the knurled area 
ind apply the desired finish. 


a 


the 
ard 


Drill-Press Stirring 


DAINT or other liquid can be stirred 
efficiently by a drill press having, in 
its chuck, a paddle consisting of a 44” 
rod with the lower end bent at right 
angles, Splattering is eliminated by 
starting and stopping the motor while 
the rod end is immersed. If there is 
much stirring to do, some sort of hold- 
down arrangement for the paint cans or 
other containers should be provided. 
Another form of paddle consists of a 
rod with a hexagon button (the head of 
a iarge bolt will do) on the lower end. 
This is similar to the stirrers on milk- 
shake machines. Don’t operate the 
stirrer in a Jacob’s chuck; use the 
router chuck.—W. E. B. 
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SOLDER 
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Tri. 
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BEND SHEET 
METAL FOR FRAME 


SOLDER ON 
REENFORCE MENT 
PLATE. 





SOLDER 





How To Conserve Your Refrigerator 


OU had better take care of that me- 

chanical refrigerator of yours because 
that’s all there is, there “ain't” no more—at 
least there won't be any more until the war 
is over and our country settles down to 
normal again. Maybe if we take a quick look 
at the inside of our “icebox” (not at the part 
which used to hold the juicy steaks and the 


From Fundamentals 
? Vewlin, Henry H 


f Machines 


and C«¢ 


ciple. 


by air circulation through the coils. 
and cooled liquid is then allowed to expand as a gas 
through an expansion valve into the cooling unit of 
the refrigerator. 
able drop in temperature to a point below the freez- 
ing point of water. 
cooling effect if you hold your hand over the open 
valve of an auto tire which has become quite hot afte 
a long drive. The hot gases become cool by expansion 
through the tire valve stem. 

The cold, expanded gas in the cooling unit absorbs 
the heat from and cools the material within the re- 
frigerator compartment. 
to the pump and the cycle is repeated. 
or automatic switch operated by temperature controls 
the degree of cooling which, in turn. depends upon the 
number of cooling cycles the refrigerant performs. 
Refrigerators which operate by means of heat supplied 
by illuminating gas employ essentially the same prin- 


creamy butter, but the machinery itself), 
we'll be better able to understand why we 
must take certain precautions to keep it in 
good working order. 

The diagram below shows the setup. A 
pump compresses the refrigerant (sulphur 
dioxide, SO:, is the gas usually used), which 
is then sent under pressure through a series 
of coils where the gas is cooled and liquefied 
The compressed 


This expansion causes a consider- 


You can experience this same 


The gas is then drawn back 
A thermostat 


Heat is used to cause a chemical change which 


results in a temperature drop at the unit. 
In the former type you can see how important it is 
to cool the compressed 


[Continued on page 131] 
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AISING and lowering the head of a 
modern bench drill press is usually a 
difficult job. This counterbalance arrange- 
ment, as shown in the sketch and photograph, 
will solve the problem for you. The balance is 


DRILL PRESS COUNTERBALANCE 


made to travel in the hollow, ground column. 
Its weight is determined by experiment. 

Hole cut in bench below column for weight 
to drop will allow the drill press head to be 
raised to its maximum height. 
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be -------—_ ai — 
yet 
,N°46 DRILL--CNTSK BOTH 4D. PRESS 
‘ . . SIDES 
\ r+ 8-4 DRILL & TAP 
A-eTH &-le THD. --~ © 
ie mF) J ® COUNTERWEIGHT-~- 
DRILL PRESS COUNTERBALANCE 
PART| NAME MATERIAL REQ. 
1 | BRACKET |¥gxXICRSTEEL| 1 
2 |ROLLER |1"DIA.C-R-STEEL| 2 
3 | STUD $D. CR-STEEL| 2 
4 | PIN Z DIA.CR-STEEL| 2 
S |CABLE Ye STEEL 1 
6 | ASSEMBLY 1 





























LATHE BITS FROM OLD FILES 


ig CONSERVE steel for more important work, lathe bits 
made from worn-out files can be used for machining steel, 
brass, fiber, plastics and wood. Square, triangular and round 


files can be used in standard tool-bit holders. 


Grind off file teeth at end to be shaped, then grind the metal 
In grinding, be careful not to heat the 
file too much. Temper by heating the finished bit until the 
polished part turns a straw color and then plunge in water. 


to the shape required. 


These bits will hold a very keen edge. 














TRIANGULAR FILES 


FOR 
STEEL ETC. 








FOR BRASS 
AND BRONZE 





ROUND FILES 
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ANTIQUE 
ENGLISH 
DUMBWAITER 





The drop-leaf tier is an interesting feature of this mode 
Free-turning brace under the tier permits leaves to fold 





This English dumbwaiter wil! 
be an attractive addition to 
your living room. Use it for 
serving or as a stand for 
books and knickknacks, too 


Photo below shows stepped 
tenon being inserted through 
free-turning brace into top 
Note position of hinges and 
how they fit flush under tier 


\ OST of us associate the word “dumb 
i waiter” with a little door set in a kitcher 
wall, opening upon a shaft through which we 
are accustomed to lower the refuse of past 
meals and in return receive all the odors ot 
cooking from the apartments below. Ove! 
in dear old England. however, they jolly wel 
have a different meaning for the term. The 
English dumbwaiter is what we commonly 
refer to in this country as a “tier-table.” It 
is used for serving drinks, muffins and 
crumpets to guests of the household or simpl) 
as a knickknack stand. This particulai 
model is a copy of an antique design. Its 
construction is simple 

For the larger tier, rough boards art 
joined together to make a piece approxl- 
mately 1944” square. This square is run 
through a large planer to 34” thickness. I 
a large planer is not available, it can be 
dressed down by hand. The square is next 








Mechanix Illustrated 





Brace 
cape 
stanc 


dowe 


ext 


ted 





Brace for lower tier is cut to shape and fastened with 
capped dowels as shown above. Cleat tacked on bottom of 
standard as in photo at upper right keeps standard from 
turning when making dadoes. Mortised joint locked with 
dowels is shown in photo at right. Glue legs in position 


bandsawed to a 19” circle, the edges are 
sanded and the hole bored in the center. 
The brace, cut to shape, is dowelled to the 
underside of the tier with specially pre- 
pared capped dowels. Dowels are glued 
only at the tip, thus permitting slight 
swelling and shrinking of the wide tier. 

Three pieces are fitted together for the 
top tier and planed to 34” thickness. The 
joining edges are shaped with drop-leaf 
cutters on the shaper. Drop-leaf hinges 
are fitted into depressions cut in the 
underside. Now the assembled top is band- 
sawed to 17” in diameter and the edges 
sanded thoroughly, after which the hole is 
bored in the center for the standard tenon. 
Next prepare the free-turning brace 
according to the drawing. 

Making the legs is a simple bandsawing 
job. For maximum strength the grain ol 
the legs should run lengthwise. Tenons 
are cut as indicated and holes are bored 
for caster shanks. Three white porcelain 

isters will give the table an old and 
authentic teuch. If you are fortunate, you 

ay be able to find them in some antique 
»” second-hand store. 

The standard is turned in two sections. 
Stepped tenons are turned on the top end 
if each section. The stepped tenon on the 

yp section (see drawing) is made so the 
brace of the drop leaf will turn freely. In 
assembling, the tenon and stepped tenon 
on the top end of the lower part of the 
standard go through the hole in the large 
tier and brace, extending into the hole 
turned in the lower end of the top section 
of the standard. 


Three dado cuts are made in the lower 


end of the [Continued on page 131] 
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String Cutter From 
Old Razor 


SAFETY razor fastened 
va to a counter, table or 
wall makes a handy and 
efficient cutter for string and 
cord. One way of fastening 
is to drive staples around the 
handle. Provision should be 
made for replacing the blade 
when necessary. A type of 
razor having a_ toothed 
guard is best. 





“Purifying” Air In Room 


pe ELIMINATE cooking or tobacco odors @& 


HOME AIDS 


Shaping A Paintbrush 


IVE an inexpensive paintbrush the 

beveled edge of a more costly one by: 
dipping brush in glue, letting it harden, shap- 
ing with sandpaper and then washing. 








HANDLE CAN BE TURNED STRING 
IN STAPLES, FOR BLADE } 
CHANGING 














One Minute Broom Holder 


T TAKES only a minute to fashion an 

efficient broom holder (left). Slip a length 
of rubber tubing over a piece of stiff wire 
about 7” long, loop in center and fasten to 
wall by nails through ends. 





connect the electric iron and lay it bottom 
up in a large bowl. Sprinkle cinnamon or 
nutmeg on the iron and air will sweeten. 
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Mechanix Illustrated 
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Saving Time In 


Quantity Sewing 
7 there is a lot of 


sewing to be done, 
thread several needles on 
the thread before it is 
broken from the spool. Each 











| the time a new length of thread 
> by: is needed, select the end 
shap- needle, pushing the re- 
mainder back toward the 
on spool, and break off as much 
thread as is needed. It will ile . 
SG be found that this procedure 
is quite a time-saver. 
3 Salvaging Sink Stoppers 
BIT of paper cement, a disk of oilcloth 
£X% and a dash of ingenuity can transform a 
worn out rubber stopper into one “good as 
new.” Cut the oilcloth to size and cement to 
oR, top of old stopper, as shown at left. 
| 
n an 
ngth 
Wire 





Decorating Party Glasses 


IVE your party glasses an individua! 
touch by printing names of guests on 
sides with colored nail polish as below. 





Plate Locks Cupboard 


METAL plate and padlock can be used 

for locking several cabinet doors or 
drawers at once. Cut a sheet-metal plate 
large enough to extend over corners of doors 
to be secured. Cut slit in plate to receive 
hasp staple. Use padlock as shown. 
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NEW 
FURNITURE 
FROM OLD 











PART IV 














The photo above shows the 
finished vanity fastened to a 
closet door. It may be hung 
also on any convenient wall 
space. It was made from the 
mirror and supporting arms 
of the outmoded. dresser 
shown in the photo at the 
right. The conversion was 
made with simple hand tools 


pews hanging vanity described in this was simple. First the support of the mirror 
article was made from an old mirror and ___ was knocked apart by means of a mallet. This 
its two supporting arms. The transformation did not prove difficult as old age and long 
years in a steam- 
heated apartment 
had dried out and 
weakened the glue. 

The long. slim, and 
gracefully curved 
members were al- 
tered by having their 
wing-like projec- 
tions sawed off, the 
saw cut then . being 
rounded off on a 
sander to conform to 
the rest of the piece. 
These two curved 
members were 
fastened together as 
sides of a shallow 
box which was made 


First the frame was dismembered with a wooden from a small drawer 
mallet as above. A small box was made and 4 . 
piece between arms was used as lid (left). out of one of the old 
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This is the final installment of 
the series on remodeling furni- 
ture. Here the authors explain 
how they made a hanging van- 
ity and a lamp from old pieces. 


by 
Charles and 
Bertram Brownold 


The attractive table lamp 
above was made from the dis- 
carded table shown at /eff. 
The table was in very poor 
condition, scarred quite badly 
and with one leg missing. A 
section of vertical member 
became the lamp post. Base 
was from another old piece. 





pieces of furniture acquired in the original odd lot. In 
this position the planes of the two curved members were 
parallel to each other and at right angles to the door to 
which they were fastened. The piece between the two 
curved members was used as the lid of the aforemen- 
tioned box and it was hinged into place after the paint 
job had been completed as shown in the photo. 

A piece of 42” dowel glued into position below the box 
served as a handy towel rack. [Continued on page 142] 
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When cutting turned section as below 
make sure plane of saw cut is perpendicu- 
lar to axis of the section. Notice drilled 
hcle for wire in photo at lower left 
Fasten the section to base with dowels 





























Remodeled fan, attractive, breezy and portable is shown at 
top. Back of the new case (above) with the ring removed 


THAT OLD FAN! 


by Ralph T. Moore 


—— was when the old electric fan with 
the bent guard and the frayed cable went 
out with the rest of the “junk,” and a new one 
was purchased to take its place. This year, 
however, new fan material will be serving just 
the opposite purpose, that of making it “hot” 
for the Axis. All this probably won't make 
the summer one degree cooler and you will 
still appreciate the pleasure of a cooling 
So fix up the old one. Here’s how: 

First take the old fan apart and clean the 
motor and fan blades. Discard the guard and 
the base. From two angle brackets make a 
new base for the motor as shown in Fig. 1. 
The height of this bracket should be sufficient 
to allow the fan blades 142” or 2” 
with the base. 

Next measure the diameter of the fan 
blades. To this figure add 2”. This will be 
the diameter referred to in Fig. 1 as “A” 


breeze. 


clearance 


Since various fans vary in size 
it is impossible to give definite figures; how- 
ever, by following the above procedure ac- 
curate dimensions may be substituted. On 
old scrap tin or galvanized iron (old cans will 
do), lay out the front and back pieces using 
“A” diameter plus 2”. Scribe another semi- 


diameter. 


circle using a 34” larger radius. When cutting 






these pieces out follow this circumference. 
Then cut the “scallops” in the curved 
portion as shown in Fig. 1. Bend these back 
at 90 degrees by hammering, using a curved 
block of wood underneath. Cut another 
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OLD FAN € MOTOR 
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piece of sheet metal 
about 712” wide of 
sufficient length to form 
the sides. Nail the front 
and back to 
43” thick wood whose 


piece ol 


dimensions are “A” 
diameter plus 2” and 
712”. Nail the side strip 
to one side of the base 
and “tack” solder the 
side to the front and 
back pieces, bending to 
conform to the curva- 





Foto BAcK LC 


LEATHER PAD 





ture as you progress 
Then nail to the base 


LEATHER STRIP 
\RUBBER BUTTONS 





FRONT 


[Continued on 
on page 136] 
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WOODWOREING 
N!T CRYSTAL CABINET 
by Hi Sibley 
With - 
5 gw easily made cellarette-cabinet com- 
wen . . ° P . 
Pe bination will add a decorative and festive 
y one : 
: touch to your entertainment room. Short 
: : : lengths of pine make up most of the material. 
us vc . 
om If sheet metal is not available for the top. 
10 : 
‘k linoleum may be substituted. In this event, 
make 
1 moulding should be applied around the edges. 
Wi - : 
i The crystal cabinet above the cellarette 
" ing houses whatever glassware is not fitted into 
7 the holes in the cellarette shelves 
n the 
i and 
ike a 
ig. 1 
cient 
France 
f. DRAWER 
> Tan SECTION | 
ill be | 
ei | Completed bar-cellarette and wall cabinet will 
have this appearance if wood is scorched with 
size blow torch, and rubbed with stiff wire brush. 
how- 
Ce aCe 
On 
s will 
ising 
semil- 
itting 
ence. 
rved 
back 
16 CRYSTAL 
arved CABINET 
other yj 
1etal f ALL MATERIAL 1S / 
¢ J 4" WHITE PINE SHELF - 
e of! u rt bs 
: Rie ee oe / 
form 
front ~ 
of Construction details and genera! 
ce layout of cellarette are shown oie 
vhose obove. Cut holes in door shelves ! LS SOS, 
pe to fit glasses. Top shelf on right 
“A may merely be notched to take 2" SQUARES . 
and wine glasses of the stem type. a © 
» strip 
base 
r the SS See ee eee. 
and + 
ing to feet —+++4-}+-44J3-— 
urva- ; aw 
: Dimensions and location of all 
gress arts are shown at right. Cut lum- 
base er accurately, and fit before 
ras fastening. This ts particularly im- 
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Private V. W. Skorinko of 
Indiantown Gap, M. R., Pa.. 
submits a nifty little idea this 
month. It’s one that’s going to 
get a lot of laughs out of 
civilians who don’t know any 
better, but every service man 
will take it seriously because 
he'll know that Pvt. Skorinko 
isn't kidding. “If you're in 
need of an ironing board, use 
the mattress on your bunk,” says he. With mat- 
tresses like that in the Army, we can see the reason 
for that song, “Sweet dreams, little soldier boy.” 





SERVICE MEN 





main 


long 
appeared (we're told). 


the 


after 


indelible ink pad and a stamp with your name 
and serial number on it from a stationery 
store and try those a few times on your 
dainty underthings. The letters will still re- 
cloth 


itself has 


als- 


Heave to. me hearties, and hang on to this 


one from W. K. Johnson, U. S. Naval Hos- 


pital, Sampson, N. Y. He says if you're a 
sailor with a locker (quite different than one 


without a 


locker), 


you 


can 


make yourself a 


handy clothes rack by running ropes vertically 
through the ventilator holes on top and bottom of 





Methods of marking clothing usually aren’t 
very satisfactory. An indelible pencil mark fades 
out after a couple of washings, and indelible ink 
is difficult to apply with an ordinary steel pen on 
soft cloth. You can mark the words of Cpl. Alvin 
C. Porter of Patterson Field, Fairfield. Ohio, and 
mark your clothes at the same time if you get an 


NAME AND 
SERIAL 


he locker door. Incidentally (and this isn't 


a COOK- 


ing hint) leave your whites rolled and place them 
ene on top of the other in the rack. 


Mess kits, like tired feet after a long hike. are 
pretty hard to keep clean. A slip (of paper) be- 
and the canteen will prevent that 


tween the cup 
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black stain which is caused by water in the 
canteen, and you'll be oh-so-happy. Private R. E. 
Daugherty of Camp Wolters, Texas, thinks so and 
he should know. 

“Masking tape has a lot of uses for the Navy,” 
states the communique of T. F. McConnon of the 
U. S. Naval Air Station, Quonset Point, R. I. It 
can be used to pick lint from your blues, hold up 
the gal-friend’s picture in your locker, keep the 
crease in your hanky, and will even serve as a 
patch in a pinch should the old dungarees start 
tearing in embarassing places just before in- 
spection. That’s a time when you dassn’t “let’: 
rip 

Bartenders and housewives aren't the only ones 
who find aprons quite necessary to the trade 
Marine Private Carrol Jackson uses one, with 
pockets, to hold his shaving articles and other 
necessaries when he has to dash ahead of the other 
guys early in the a. m. He made it of an old towel 
and a GI sewing kit. He folded the long edges 
if the towel together and sewed pockets in it as 
shown in the sketch. The tying strings were sewn 
to the corners of finished apron 
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This is your department, and if you like it enough to 
want to make it better, you can. It's all up to you! 
Send in your ideas—anything you think may help your 
buddies in the Army, Navy or Marines. You'll be help- 
ing yourself, too, because MECHANIX ILLUSTRATED 
pays from $2.50 up for material used. Address ‘Ideas 
for Service Men,'' MECHANIX ILLUSTRATED, 150! 
Broadway, New York, N. Y. 


SERVICE MEN, ATTENTION! 
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RADIO 


Vest Pocket 


Here’s a little crystal receiver which is 
no larger than a package of cigarettes, 


Crystal Receiver 


by L. B. Robbins 
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DJUSTABLE in tuning and carried 
in the upper breast pocket, this 
tiny receiver is held securely in place 
by an ordinary fountain-pen clip. With 
but two or three feet of antenna wire 
and a pair of head-phones one can 
clearly receive broadcasts within a 
radius of two or three miles. or within 
city limits. The can used to house the 
original set was one constructed to hold 
just one pack of cigarettes. Some dime 
stores sell them or they may be pro- 
cured at cigar stores 
The circuit used is the simplest 
known and is shown in the diagram. 
It consists of a tuning coil in series 
with a fixed crystal and midget phone 
tip-jacks; the circuit being shunted by 
a suitable tuning condenser of the 
compression type commonly known as 
a padding condenser. Compactness is 
obtained mainly by utilizing a 2.5 milli- 
henry choke, used in short wave work, 
as the tuning coil. The four pies. tuned 
by a condenser of ahout 259 mmfd 


1% 


maximum capacity. will cover most of 
the broadcast band quite well 

Lay out the parts on the bench in a 
compact form as shown in the drawing, 
arranging them according to their de- 
sign so they will fit into the can with 
the condenser tuning shaft in a position 
to enter a suitable hole in the upper 
center of the can. Any parts that may 
come in contact with the can should 
be covered with bits of electricians’ 
tape. Wire and connect the various 
elements together with buss wire, if 
possible, to gain solidity. Fit the two 
phone tip-jacks in the lower edge as 
shown, and arrange the insulated tip- 
jack for the antenna in the center of 
the bottom (used as the top). The open 
top (bottom) can be closed later if 
desired. Grounded portions can be 
ceught to the can with a bit of solder 
when the assembly finally is made. 
When completely assembled in the can. 
a short piece of brass rod can be filed 
and fitted into [Continued on paqe 144 
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| Handy Tool For Locking Nuts 
FILED : 
NOTCHES HE simple tool shown in the diagram at the left will 
help solve your assembly problems. It is made of 
hardened steel. and its shape is such that it will fit any 
iE nut of the sizes used in radio. To use, push the screw or 
ACKS | bolt through the necessary holes to engage the nut and 
lower the jaws to grasp the nut, turning the screw hcad 
with a screwdriver from the opposite side. It will reach 
the really tight places 
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———as —_—* |= , 2STRIPS OF ip’ 
| PIVOT YSTYRENE 
Ke ‘ of —t eet f  OLVSTVNEN 
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For UHF Work | @HOLES |“APART ; 7 318 BARE 
_ FEEDER BINDING POSTS HANGING 
2"APART COPPER WIRE HOLE 

lpr small, compact antenna | PIVOT COLT —a . 

; : <a 

will appeal to amateurs in- EDGE ——— 

ter a i * TES VIEW spacer’ (—S— a 
terested in ultra-high-frequency bhi WHEN FOLDED FORMS A PACKAGE 
work for civilian defense. It takes B8"LONG x 2°WIDE X72 THICK 
up little room in a coat pocket and 
measures 8” overall when folded 


Lap the two 8” lengths of poly- 
styrene for a distance of 1” and 
drill a hole in the center of the lap 
Put a 14” spacer between the two 
pieces and pivot bolt them to- 
gether. You will find this dipole 
antenna suitable for 2%. 114 and 
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Tin Can Buoys 
For Fishing 


VERY lake has its 

good fishing spots. 
Here’s a method you 
can use to mark that ol’ 
bass or pike hole so 
you'll be able to find it 
again the next time you 


troll by. Carry along 
some empty cans to 
which you have tied 


lengths of string and 
sinkers. When you hita 
good place, toss out the 
can, and the string and 
sinker will hold it like 
an anchored buoy to 
mark the spot for you 








Mold For Sinkers 
From Carbon Brush 





_ 


HE fisherman can easily 
make his own supply of 
lead sinkers by using this 
mold made from large, carbon 
brushes of the type used in 
generators. Cut the blocks as 




















TEMPLATE FOR MARKING 
TWO HALVES OF MOLD 























indicated; only one piece has 
to be hollowed for the eye. To 
use, simply place the eye in 
position, clamp the two forms 
together in a vise and pour 
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TWO HALVES OF MOLD 
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the molten lead through the 
hole in the top. Use gloves be- 
cause the mold will absorb 
heat. Eyes may be made of 
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Fish With A Foil 


N OLD fencing foil which has been lying 
around -useless for some time can be 
converted easily into an excellent fishing rod. 


blade. 


Remove the handle of the foil and shine the 
Solder two glass or steel guides to 
the foil, mount a handle from a discarded rod 
and your job is finished. 
be painted and will be fine for casting. 


Your rod can 
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Joints For 
Bamboo Poles 


aay SCREW TOP OF 


ire and bamboo ay POLISH CAN 
A fishing poles are == 

usually very tricky ae 

outfits to handle be- 


cause of their extreme 
length. Joints can be 
made for them very 
easily from tops and 








CAP HELD Pi 


WITH SCREW 





ATTACHED TO 
POLE WITH BRADS 





- 5 


WOODEN PLUG 





caps of old polish cans 





Clock For Timing 
Revolver Practice 


SIMPLE way to develop 

accuracy in timed and 
rapid-fire revolver shooting is to 
practice “dry” shooting with the 
sweep-second hand of an electric 
clock furnishing both the target 
and the timing means. A few 
evenings of snap-shooting of this 
kind will lead to far better 
scores on week-end shoots. 





Trigger Lock Aids CLEANING ROD 





Rifle Cleaning 


FTER removing the bolt 
of a rifle to clean the 
bore, you will find that the 
sear (little finger which re- 
leases the hammer) will 
block the passage of the 
cleaning rod. Wooden block 









SMALL BLOCK OF WOOD 
INSIDE TRIGGER GUARD 


RIFLE 





inside guard is the remedy. 

















Name Labels For 
Picnic Sandwiches 


HIS little trick will 

startle you with its sim- 
plicity. It will remedy a 
picnic problem which is 
quite common to all of us. 
Label each sandwich with a 
small sticker bearing its 
name and you won't have to 
unwrap each sandwich to 
find the type desired. 




























Dashboard Holder For Coins 


F YOU'VE ever pulled up to a parking 
meter or the station on a toll bridge and 
found all too late that you didn’t have the 
necessary change, you'll appreciate this little 


Clamp Holds Inner Tube 
CLAMP, made as illustrated at the right, 


L will keep an inner tube from getting out 
of hand when you’re testing it for leaks, using 











the old reliable “tub and water” method. 
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dashboard gadget. It will hold a number of 
coins for you—nickels, dimes or pennies 
Machine it from scrap metal and fasten it to 
the dash with a bolt. 


a ae 
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Engine Oil Gauge Wiper 


- Pegesrcoal this wiper to a pan bolt of your 
A engine and you won't have to waste time 
searching for a cloth every time you want to 
check your motor oil. To usc, just draw the 
gauge rod through the felt slit 
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refrigerant before allowing it to expand in the 
eoling unit. The old-fashioned outfits had large 
drcular coils out on the top of the box; the newer 
ones have the cooling coil located beneath where 
air is circulated by means of a motor-driven fan. 

In many cases, however, it is difficult for the 
fan to draw a sufficient quantity of air to cool the 
coil efficiently because the front of the refrigerator 
is completely enclosed and the box itself is set in 
an alcove or corner which makes good circulation 
impossible. To remedy this simply remove the 
lower front cover of the assembly unit and make 
ascreen to take its place as shown in the diagram 
and photo. Make a channel frame of heavy gauge 
sheet metal with the channel wide enough to fit 
over the lip of the opening. One side and end 
should have a narrow inside flange to permit in- 
Notch the channel, 
frame to the desired size and reinforce 
The angle plates 
should be made of the same material as the frame. 


serting the frame in place. 
bend the 


with braces and angle plates. 


Spot-solder on the back first a screen of 14” 
mesh and then a screen of 1/16” mesh. The fine 
screen shuts off the view of the power unit and 
the heavy screen protects the front against any 
accidental bumping which may occur. A metal 
cutout design can be spot-soldered to the front 





Antique English Dumbwaiter 





Conserve Your Refrigerator 
[Continued from page 114] ie 





of the screen and painted or enameled to match 
the color of the refrigerator if desired. 

Here are a few more hints for conservation: 

Ice is a good insulator. If you don’t defrost your 
machine when it collects in quantity on the cool- 
ing unit, the unit will not be able to absorb heat 
properly and the efficiency of the refrigerator will 
be reduced. To defrost, turn the switch to “De- 
frost”; don’t shut off the machine entirely. 

Don’t tug and hammer at the ice trays when 
they have become frozen in the unit—and don’t 
poke at them with an icepick. If you punch a 
hole in the system you'll find that the gas used 
as a refrigerant is neither pleasant nor healthy. 
Slide a knife under the tray and dislodge gently. 
Pouring hot water on the trays to loosen them 
doesn’t do your refrigerator any good, either. 

Treat your aluminum and rubber trays as if 
they were made of gold. In fact they are as scarce 
as gold at the present tire. 

Don’t put hot or steaming foods in your re- 
frigerator. The poor machine will wear itself out 
trying to cool them for you. When it has a heart 
attack, it costs you money. 

Finally, if you have a friend who insists that 
hot water will freeze more quickly in the trays 
than cold water, do the chap a favor and put him 
in contact with a good psychiatrist. 


Rock Gardens 








[Continued from page 117] 

bottom section for mortising the legs. These cuts 
are easily and accurately made by tacking a wood 
cleat on the bottom end of the standard as in the 
photo. This cleat prevents turning of the work 
while cutting. The second strip, which acts as a 
stop, is simply clamped on the saw table. The cleat 
must be removed and tacked in position for each 
cut. Tenons on the legs are fitted into the mortised 
cuts temporarily witheut glue while holes for the 
locking dowels are bored. Mark each leg as it is 
fitted so it may be returned to the proper groove 
when assembled. 

In assembling, the legs and locking dowels are 
glued into the previously fitted grooves. When 
dry, glue is applied to the stepped tenon and the 
large tier is slipped on. Then the top half of the 
standard is slipped over the protruding tenon of 
the bottom section of the standard. The free- 
turning brace is now slipped on and assembly is 
completed by gluing the top tier to the tenon. Care 
should be taken to keep glue from the stepped 
tenon as the brace must be free to turn so leaves 
may be raised or lowered. 

The turned standard parts are finished with 
shellac while in the lathe. After assembling, the 
tiers and legs are given three coats of shellac, 
tubbing down well between coats. 


Brown rice is eight times as rich in iron, thiamin, 
and riboflavin as polished rice. 


[Continued from page 99] 

or side of the building. In climates where cactus 
plants must be taken into the house in winter, 
they may be set in the sand without removing 
their pots. In the dryer and warmer South and 
Southwest they may be planted directly into the 
sand. This sand should be desert sand, however, 
which has some nourishment. Beach sand is bar- 
ren. 

A similar arrangement of stones, as in Fig. 2, 
will preserve a steep terrace at the edge of the 
lawn and will discourage children from running 
up and down the banks. Stones also tend to hold 
the moisture in your garden and will aid the 
growth of stronger, healthier plants. 





Gouges For Model Boats 


[Continued from page 107] 
maple. Blades are held in place with two round- 
head screws and washers, and they may be ad- 
justed quickly for any depth of cut. They may be 
bent to fit the various curves of the inside of the 
boat’s hull. You'll be amazed at the fast and 
smooth job you can turn out with them. 


Animals are generally immune to poison ivy; 
some species eat it freely. 
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Working Rough Timber 





[Continued from page 93] 


and trunk-shoots and then cut the trunk to the 
length or lengths of the beams you require. Then, 
unless you have adequate hauling facilities and 
prefer to work on the logs at home, it is best to 
trim them righi on the spot. 

To trim a long square takes more care and 
patience than it does skill. Begin by laying the 
log on two supports to raise it several inches off 
the ground. Drive a nail at each end as shown 
at B in Fig. 2 and stretch a line tightly between 
them. Then cut one side of the log to a true flat 
surface by following the line as a guide. Use a 
broadax as shown in the photograph and begin 
at the small end and work toward the butt. Sight 
frequently along the cut in order to keep it 
running absolutely straight. In this way you can 
correct amy tendency it may have to take a twist. 

Next, scratch a guide line down the opposite side 
of the log with the aid of a simple gauge made 
from a piece of board and a nail as shown in Fig. 
2C. The span of the gauge should, of course, cor- 
respond to the thickness of the finished beam. Now 
trim along this line, again taking care to sight 
frequently along the cut. Also slip the gauge 
under the log now and then to check the work for 
thickness along the lower edge. 

To cut the third side, stretch the line as before 
and trim along it. This time make regular checks 
for squareness as well as straightness, using a 
square for the purpose as shown in Fig. 2D. 
Occasionally gauge the thickness. 

Finally scribe a line for the fourth and last cut 
and finish the trimming, checking with both 
square and gauge as you proceed. 

Hand-hewn beams that have been carefully 
trimmed to shape and size with a sharp broadax 
require no further finishing for most construction 
purposes. However, if a planed surface is desired, 
set the chip-clearance on the plane cutter quite 
wide (about %”) and rough off the high spots. 
This will prevent clogging up the cutter. Then re- 
adjust the clearance and make the finish cuts. 

If you find it necessary to produce a full-length 
beam from a crooked tree, you may find it 
expedient to cut the log in two lengths, trim each 
separately and then join them later, rather than 
attempt to do a one-piece job. An all-purpose 
timber splice for this job is illustrated at A in 
Fig. 3, along with the pattern of a template for 
laying out the matching halves of the joint. This 
splice is designed for building uses that require 
it to take tension, compression, and cross strain. 
Of course, all three qualities are not always de- 
manded of a joint and this one can be simplified 
accordingly. For example, if no cross strain will 
be put on it, the small vertical tongues X can be 
eliminated, while the simplified version shown at 
3B can be used if neither cross strain nor com- 
pression will be encountered. If the beam is to 
be used as a sill and laid on a continuous solid 
foundation where practically no stress will be put 
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on it, simply notch the crooked log as shown gt 
3C, drive in a wedge to straighten it and then trin 
the log as described previously. This trick wil 
save you both time and material. 

The template shown in the photographs anj 
drawing in Figs. 4 and 5 will be found handy fe 
laying out cuts on ax-hewn and other rough 
timber. It is a combination square and mortise. 
and-tenon gauge made for use on 6” beams, Its 
dimensions can be altered, however, to fit beams 
of a different size. Rough timber can be marke 
more accurately with it than with an ordinary 
steel square because it offers a large and fiz 
surface to the beam instead of a knife-like edge 
Thus it spans irregularities that cause a sted 
square to register inaccurately. 

Logs can be ripped down the center by hand 
although the task is a tedious one. In most case, 
it is more practical to trim one face with a broadax 
and then take the log to a lumber yard to be ripped 
on a power saw. Mill-ripping wastes quite a bit 
of material, however, due to the wide cut of the 
saw. Therefore, if the size of the log does not allow 
for more waste than the cut of a hand saw, the job 
will have to be done by hand. In this event, lay the 
log over two saw horses and snap a chalk lin 
down the center as shown in Fig. 6. Now drop: 
short plumb line from each end of the chalk line 
thus accurately bisecting the log. Then snap: 
second chalk line on the opposite side of the log 
using the bisectors as marks. This will give you 
a saw line on both sides of the log. Start to saw 
from the small end and rip 3” or 4”. Then tum 
the log over and do the same on the other side 
Repeat this procedure until the cut is finished. 

The pair of 16’ ladder stringers shown in the 
photograph were cut from a columnar-shaped 
cedar tree which barely topped their length in 
height. The log was ripped down the center witha 
hand saw in the manner described and the halves 
were then mill-dressed down to uniform thick- 
ness. The ladder was made according to the plan 
for building a 12’ ladder that appeared in the 
March, 1942 issue of Mecuanrx ILtusrrate 
The dimensions, of course, were altered to suita 
16’ length. The finished cedar ladder turned out to 
be an exceptionally light-weight job for its sizeand 
strength. One man can handle it easily, which fat 
is not true of the average ladder of this size. I 
was therefore well worth while to expend the tim 
and effort finding the right timber. 

The element, xenon, makes up only 0.000009% 
of the volume of the atmosphere. 





There are clams on the Great Barrier Reef thi 
weigh several hundred pounds. 

Treated with zine chloride by a new method 
evolved by government scientists, fence posts last 
10 to 15 years longer than untreated pests. 
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“Impossible . . . fantastic . . . monstrous,” 
said the critics. Towering mountain 
ranges, vast wilderness, great rivers, every 
obstacle known to road builders blocked 
the way. A fraction of the project could 
easily take years to complete. 

In March the Corps of Engineers swung 
into action. Miracles were demanded — 
and accomplished. The world knows 
only the results. In December the Alcan 
Highway was through! The lifeline for 
Alaska’s defense and America’s safety 
stretched securely from Dawson to Fair- 
banks, and trains of freighter trucks were 
rolling the length of it! 

Alcan is a military highway now... 


.. buy MORE Wor Bonds. 





Fv. wELSON 


A British 








ine to Alaska 


600 miles across rivers and through forests... over 
mountains and muskeg...in 9 months U. S. Engineers create 
the Alcan Highway ...and Evinrudes were on the job! 


but some peaceful summer to come you 
may decide to try your fishing luck in 
sporty lakes and rivers up near the Arctic 
Circle! Swiftly covering these spectacu- 
lar miles you'll gain fresh appreciation 
of the greatest road building accomplish- 
ment in history! 

We're proud that Evinrudes served on 
that job . . . and equally proud of the 
Evinrudes that are faithfully perform- 
ing many another wartime task for the 
army, navy and marines. Until Victory, 
Evinrudes are being built only for the 
armed services . . . then there will be 
brilliant new Evinrudes for peacetime 
pleasures again! 


EVINRUDE MOTORS, Milwaukee, Wis. 


Evinrude Motors of Canada, Peterboro, Canada 


EVINRUDE 


2 —a, OUTBOARD 


%®& To speed the day sa peace. 





MOTORS 


When Answering Advertisements, Please Mention MECHANIX ILLUSTRATED 133 








Your Wartime Car (55° 


If you. have a problem with your car, ask Mr. 





Russell. Just send stamped, self-addressed f/ 
envelope for a personal reply. Try id: 
Is there any real harm in letting the battery If the fuel pump has gone dry you can save 
stand when it is discharged? K. W. McA. the battery while cranking by removing the spark 
plugs. This accelerates cranking speed, primes 
Yes. Recharging it may become impossible. the pump faster, and fills the carburetor bowl 


se that the engine will have fuel on which to 





feed. Disconnect the high tension wire at the 
distributor to prevent the ignition system from 
operating during this process. The engine is 
then being cranked as if by hand with ignition off. 








You said that if the oil filter feels hot the oil is still circulating 
through it, and its cartridge probably isn’t clogged. The filter 
on my car was hot even though it had stopped filtering. K. H.E 


That is because the particular filter is mounted on the engine 
and is heated through contact. Install a filter that can he 
mounted on the dash. 





> 


How can I remove the steering wheel? T. M. D. 

You'll need a steering wheel puller for this. Cap 
screws fit into special tapped holes in the wheel hub. 

After checking over valve clearances I have been 
getting a lot of pinging. How come? S. S. T. 

You did not provide enough clearance. 


< 


I have a headlight adjusting chart in my garage 
How far should the car be from the chart when testing 
focus? M. A. A. 

Twenty-five feet. Test with normal load in the 
car since rear-end sag will throw the light rays up 
to where they would normally be as you drive. 





> 


Gears have never shifted easily in my car. Have 
checked the gear lube and all connections along the 
remote shift layout. Alignment is good. B. K. G. 

Take out the steering post control tube and ex- 
amine the shifter shaft. It may be slightly bent. 

During warm-up I never can tell whether the engine 
is over-choked or is on a too lean mixture. E. B. W. 


If the mixture is lean the engine will go dead, stall 
or backfire through the carburetor when you step on 
the gas. If it is too rich it will gallop, buck or jerk. 
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Car Owners: 


and improve your car performance, the test will cost 
you nothing. Investigate this remarkable discovery 
that trims dollars off gasoline bills—gives you worth- 
while gas savings—more power—quicker starting— 
more miles on less gas. 


Automatic Supercharge Principle 
Vacu-matic is entirely different! It operates on the 
supercharge principle by automatically adding a 
charge of extra oxygen, drawn free from the outer 
air, into the heart of the gas mixture. It is entirely 
automatic and allows the motor to “breathe” at the 
correct time, opening and closing automatically to 
save dollars on gas costs. 


Proven By Test 
In addition to establishing new mileage records on 
cars in all sections of the country, the Vacu-matic has 
proven itself on thousands of road tests and on dyna- 
mometer tests which duplicate road conditions and 
record accurate mileage and horsepower increases. 


Fits All Cars—Easy to Install 
Vacu-matic is constructed of six parts assembled and 
fused into one unit, adjusted and sealed at the factory. 
Nothing to regulate. Any motorist can install in ten 
minutes. The free offer coupon will bring all the 
facts. Mail it today! 


The Vacu-matic Co., Wauwatosa, Wis. 


When Answering Advertisements, Please Mention MECHANIX ILLUSTRATED 



















You dre invited to make a gas saving road test with the Vacu-matic on your own car, 
with the absolute understanding that unless it proves to you that it will save you up to 30% on gas 


— Sworn Proof of Gas een 


This certifies that I have carefully read 300 
original letters received from Vacu-matic users 
testifying to gas savings up to 30%, many reporte 
ing ad@ed power, smoother running, and quicker 
pick-up. These letters are just a small part of 
“ the larger file of enthusiastic user 
pny letters that I saw at the company offices. 
fi eotee, = 
PP%ed i 
‘ 


Signed 
Pua rt sf 


Neuce/ bo 


AGENT For Introducing 


Vacu-matic offers a splendid opportunity for 
unusual sales and profits. Every car, truck, trac- 
tor, and motorcycle owner a prospect. Valuable 
territories now being assigned. If you help us 
introduce it to a friend, you can obtain your own 
free. Check and mail coupon today. 











Get Yours FREE 


SN2 Pose Offer COUPOK 


§ THE VACU-MATIC COMPANY 
1 7617-819 W. State St., Wauwatosa, Wis. 
Please send full particulars about VACU-MATIC, 
also how I may obtain one for my own car FREE. 
This does not obligate me in any way. 


4 Name SOOO HSCS H EEE ETE TET EE SEES SE ESOS EOE 
4 Address PPP eee ee eee eT ere) 


DD ap ncccncscss ececcccccese State..... seesseoee 
D Check here if interested in Agency Proposition, 
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having a sensitive emulsion on both sides of a 
translucent stock. When properly exposed and 
developed, the image on one side is slightly glossy 
and on the other side, matte. Expose with the 
glossy side up, disregarding the matte surface as 
the picture will print through the paper stock, 
producing both images with the single exposure. 
It’s a good idea to keep a sheet of black paper on 
the enlarging ease! or paper holder, to absorb re- 
flections which debase the image gradation. 

The developing process is exactly the same as 
in the making of any enlargement. Any regular 
paper developer such as D-72 or D-52 may be 
used for Translite. Develop to a medium density, 
rinse in an acetic acid shortstop, and fix in a fresh 
hypo bath. Wash in the usual manner. (Translite 
paper blisters easily so give special attention to 
the temperatures of the solutions and wash water 
—do not warm them.) 

Finally, dry the prints in a bl 
them face up on clean white sheets. 

Royal redeveloper will give a rich 
chocolate sepia tone to the black and white prints. 
This tone in itself will take the place of color. 
Coloring the prints, however, will greatly en- 
hance the beauty of the shade, and besides you 
will find the sepia-toned prints easier to color 
than the plain black and white. 

Coloring should be done with transparent oil 
colors as they have an inherent body character 
which tends to build up deficiencies in the tone 
depth. The tints should be well blended and a 
little stronger than when used on a regular print. 

Color the matte or reverse side first. Do not go 
into detail about small objects on this side as the 
color is depth only. Hang up and 





otter roll or lay 


solution 


used to give 


Fix Up That Old Fan! 


Photo-Print Lamp Shades 


[Continued from page 84] 





allow to dry thoroughly before coloring the front 
side. Place the color on this side to match exactly 
with the color on the matte side of the picture so 
that when the shade is illuminated, there will be 
no overlapping of colors. When the coloring is 
completed, hang the prints on a line, using clip 
clothespins as weights so that they will dry 
straight, and allow at least 24 hours for the paint 
to dry. 

Apply the shellac evenly but thinly with a clean 
brush to the matte side of the print first, again 
hanging it up to dry. After complete drying, apply 
the shellac to the front side and hang it up again, 

In making the patterns for the panels, lay the 
wire frame on a sheet of plain white paper and 
draw a line around the outside of the wire panel, 
Trim on the lines and fit this pattern to the panel 
of the frame. If too large, trim the edges to fit so 
they will not overlap. Punch the eyelets at equal 
distances, about an inch apart, around the pattern 
and about one-quarter inch from the edges as 
illustrated on page 84. 

Fit the pictures to the pattern, and trim and 
punch eyelets on each print separately. After all 
the prints have been properly trimmed and 
punched, hold them in place on the wire frame 
with clip clothespins and lace each panel sepa- 
rately as illustrated. Finish the loose ends by 
tucking under the finished lacings 

The finished lamp shade with its lamp may be 
displayed anywhere in the house—on a radio, 
bookcase, table or shelf. It will please both you 
and your family because it will be an intimate 
record for your home. Incidentally, your picture 
story will be apparent whether the lamp is lighted 
or not. 
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as before. Now solder the seams completely 
using acid and a hot iron, filling in any depres- 
£10ns aS you €o. 

After soldering file off all 
three pieces of light metal over the 


rough edges. Solder 
Iront open- 
ing as shown and then solder a piece of copper 
screening over this opening. Drill the top to re- 
ceive a suitable handle. The one shown is from 
an old coffee maker. Now locate the fan in place 
and screw the brackets to the base, using a piece 
of leather or felt he bracket and the 
wood. This will deaden the vibration sound. A 
small light switch is then located at the front 
and a hard rubber grommet at the back. This is 
a bushing through which the 
case. It may be taken from the back of an old 
light socket. Wire the motor to the switch and 
power supply by connecting one wire from the 
motor to the switch and the other two wires to 
the power. A ring of No. 6 wire is now bent and 


between t 


cord enters the 
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covered with 14” screening, then soldered to the 
ring. Trim evenly and file to remove sharp edges. 
Bend three clips as shown in Fig. 1 and solder 
them to the back. They will serve to hold the 
back screen ring in place. 

Wipe the 


vanized metal was used 


entire surface with vinegar if gal- 
Enamel the fan to suit 
its surroundings. 

You will note that this fan is easy to move from 
one place to another and that it may be used 
around small children without danger in as much 
as the fan is completely guarded 


A Florida industrial plant is producing grape- 
fruit seed oil, found useful in textile dyeing. 


Frozen meat may be cooked in frozen condition, 


although thawed meat cooks more rapidly, experi- 
ment station scientists say. 
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_turn their binoculars this way ! 


N a wave-tossed rubber raft, survivors from 
a lost plane count ahead: How many more 
days will food and water last? Count back 
How many days have they drifted —away from 
possible rescue? Count their chances to live! 


Then 
one of our own 


Saved? Not yet Sie Only with binoculars could 
the men in the plane possibly see them. 


so far off, it can hardly be identified as 
a single plane. 


Those on the raft, fliers themselves, know that. 
Fear that those up there who are using binoc- 
ulars are too intent on sighting their objective 
to spot that tiny raft. 


If so, their frantic waving is as futile as their 
shouts, and only prayers can help: “Please, 
” 


Lord! Turn their binoculars this way! 


Every minute, every day and night, our men’ 
use binoculars to save lives, uncover ambushes, 
warn of submarines, sight enemy aircraft. 


Whe - ver your boy is, binoculars are keeping 
watch — helping him and his comrades to destroy 
our enemies, and hasten Victory. 


THESE FIGHT TOO! ... Universal is one of the few 
manufacturers making binoculars 

for the Army, Navy and 
Marines, and the United 
Nations. It has pioneered 
in ingenious new methods 
of produc tion and assembly 
of lenses, prisms and preci- 
sion optic al instrume nts—many 
of them significant contributions to America’s 
future leadership in this highly specialized field. 


REMEMBER YOUR PLEDGE TO BUY WAR BONDS, AND LIVE UP TO IT! 





gas. /uversat [amera [orroraran 


i += re’s only one flag 
we're proude r of! 


Makers of Precision Photographic and Optical Instruments 


NEW YORK * CHICAGO + HOLLYWOOD 
Peacetime Manufacturers of Cinemaster, Mercury, Corsair Cameras 


> Mention MECHANTX IT.ASTRATED 














The School Shop 





[Continued from page 103] 


prominent objects can be readily seen and identi- 
fied. Contact flight is flight which can be con- 
trolled at all times by visual reference to the land 
or water. 

Besides observing the minimum altitude regu- 
lations during our flight, we must also observe 
minimum ceilings and visibilities. For contact 
flight, we must keep 500 ft. below the overcast or 
cloud formation. Our minimum ceiling, therefore, 
will. be our minimum altitude plus 500 ft. 

The rules for minimum visibilities appear 
mighty complicated in your textbook, but they 
can be stated very simply. The general ruie is that 
you must have a three-mile visibility for contact 
fiight. There are two exceptions to this rule. They 
are: outside of a control zone below 1,000 ft., and 
inside a control zone below 1,000 ft., with the ap- 
proval of the control tower operator. Under these 
exceptions, your visibility must be one mile during 
the day and two miles at night. On our flight if we 
should encounter ceil- 
ings ‘or visibilities 


which do not meet the i 
minimum require- ————— 
ments, we must choose — o> 


a different course, fly 
back home, or land and 
wait for the weather to _ 
change. 

Let’s say we decide 
to perform a few acro- 
batic maneuvers. We 
can go right ahead as 
long as ‘we aren’t in- 
side .a control zone, 
over a congested area, 
or over or within 1,000 
ft. of any airport. Only 
an inspector giving a 
flight test can fly acro- 
batically within a control zone. A pilot can take a 
passenger with him, too, but not for hire. Only 
a licensed flight instructor can fly acrobatically 
for hire. Our ceiling must be at least 3,000 ft. 
our visibility three miles and our maneuver must 
be completed no lower than 1.500 ft. Acrobatics 
started too close to the ground frequently end 
six feet under the ground. Pilot and passengers in 
acrobatic flight must each wear a parachute which 
has been repacked within the preceding sixty days 
by a licensed mechanic with a parachute rigger’s 
rating. 

If, during our jaunt, we should decide to fly 
above the clouds or “over-the-top” in contact 
flight, we must not come closer horizontally than 
2,000 ft. to any cloud formation, and once above 
the cloud level, we must be able to control our 
flight by visual reference to the ground or water. 

Having completed our trip; we'll return to the 
airport. With a tower on the field, we must await 
instructions before landing. As we approach the 
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"Now here's one that you can have rather cheap!" 


airport, we circle it to the left (the traffic pattern) 
unless advised to,the contrary All traffic within a 
radius of three miles of the field must obey this 
rule. We cannot fly directly over the fieldatan alti- 
tudeof less than 1,500 ft. Whenapproaching todand, 
the plane at the lowest altitude has the right-of- 
way. Transient traffic (airliners, etc.) always have 
the right-of-way in landing for safety’s sake. In 
landing, our plane must maintain a straight glide 
of at least 1,000 ft. before crossing the airport 
boundary. 

For a flight at night, our plane must be equipped 
with position lights—a red light on the port or 
left wing tip, a green light on the starboard or 
right wing tip and a white light on the tail, 

Landing lights are necessary if our piane is to be 
operated for hire. An airship has the same light- 
ing arrangement except that the side lights are 
doubled horizontally and the tail light is doubled 
vertically. A free balloon carries a steady white 

light and a flashing red 
light. 

. In case of 

— while flying, the dis- 
tress signal SOS is used 
in radio, MADAY ina 
radio-telephony and 
PAN to indicate a 
forced landing. Viola- 
tions of air traffic rules 
are allowed in cases of 
emergency, but a writ- 
ten report must be 
made to the Adminis- 
trator of Civil Aero- 
nautics within 
twenty-four hours of 
the violation. Penalties 
for violations range 
from $500 for a traffic 
rule to $1,000 for acrobatic flight over a congested 
area and $5,000 and five years for a light or signal 
offense. 

Now let’s take a look at the pilot, himself. Every 
pilot must possess an airman’s certificate or 
license, an airman rating record which is attached 
to the certificate and states the special ratings, 
limitations and type of aircraft which may be 
flown by him, an identification card issued by the 
C.A.A. and a medical certificate which he obtains 
once a year from a C.A.A. medical examiner. To 
qualify for these he must be a citizen of the United 
States or of a friendly country. 

There are four grades of pilot certificates: The 
Student, Private, Commerciaf and Airline Trans- 
port, and also two special ratings; Flight Instruc- 
tor and Instrument. The minimum age for a 
Student Pilot is 16. Anyone may take dual in- 
struction with an instructor without a student’s 
“ticket,” however. The Student license is issued 

[Continued on page 140] 
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¥ KNOWLEDGE 

THAT HAS 
ENDURED WITH THE 
PYRAMIDS 























HENCE came the knowledge that built the Pyramids 
and the mighty Temples of the Pharaohs? Civiliza- 
tion began in the Nile Valley centuries ago. Where 
did its first builders acquire their astounding wisdom that 
started man on his upward climb? Beginning with naught 
they overcame nature's forces and gave the world its first 
sciences and arts. Did their knowledge come from a race now 
submerged beneath the sea, or were they touched with Infinite 
inspiration? From what concealed source came the wisdom 





that-produced such characters as Amenhotep IV, Leonardo da AMENHOTEP IV 
Vinci, Isaac Newton, and a host of others? Founder of Egypt's 
Today it is known that they discovered and learned to inter Mystesy Schools 


pret certain Secret Methods for the development of their 
inner power of mind. They learned to command the inner 
forces within their own beings, and to master life. This secret 
art of living has been preserved and handed down throughout 
the ages. Today it is extended to those who dare to use its 
profound principles to meet and solve the problems of lifa 
in these complex times. 


This Sealed Book—FREE 


Has life brought you that personal satisfaction, the sense of achieve 








ment and happiness that you desire? If not, it is your duty to yours Use this 
self to learn about this rational method of applying natural laws for coupon for 
the mastery of life. To the thoughtful person it is obvious that every- Pp 
one cannot be entrusted with an intimate knowledge of the mysteried FREE 
of life, for everyone is not capable of properly using it. But if you 
are one of those possessed of a true desire to forge ahead and wish ta copy of book 
make use of the subtle influences of life, the Rosicrucians (not a rer -eereeneeeennn nana nn nnn nnn nennennennn - 
ligious organization) will send you A Sealed Book of explanation scripE X. D. G 
without obligation, This Sealed Book tells how you, in the privacy of The Rosicrucians (AMORC) 
your own home, without interference with your personal affairs or 529 Jose, California 
manner of living, may receive these secret teachings. Not weird or Please send free copy of Sealed Book, 
strange practices, but a rational application of the basic laws of life. which I shall read as directed. 
ao a . 
Use the coupon, and obtain your complimentary copy. NAME 
The ROSICRUCIANS wots 
SAN JOSE (AMoRC) CALIFORNIA  city__. 
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by the medical examiner upon completion of the 
physical exam which is not very severe. Your eyes 
and heart are the important items. Glasses won’t 
keep you from flying. When you have completed 
at least eight hours dual instruction, you must pass 
a written exam in air traffic rules given you by 
your instructor, he signs the back of your license 
and you may “solo.” You must keep a pilot’s log 
book and your instructor signs for your dual time. 
After you have soloed, you must fly at least thirty- 
five hours by yourself. A student license does not 
permit you to carry passengers. This solo time is 
certified to by yourself. When it has been com- 
pleted, you must pass a C.A.A. written exam in 
Civil Air Regulations, Navigation, Meteorology 
and General Service of Aircraft, and also a flight 
test after which you are issued your Private cer- 
tificate. The minimum age for a Private or Com- 
mercial Pilot is 18. If you are under 21, you must 
furnish the written consent of your parent or 
guardian before you can start your flying. 

As a Private Pilot you may carry passengers 
not for hire and count in your log book as solo 
time all the flying you do as sole manipulator of 
the controls of the plane. When your total has 
reached 200 hours, you may take written and flight 
tests for your Commercial license, Instructor's 
rating or Instrument rating or all three. Only a 
Commercial Pilot may be paid for his flying. In 
order to keep a student’s certificate valid, the 
owner must take a medical exam every year. 
The same is true for a Private and Commercial 
Pilot. In order to fly solo, a Private or Commercial 
Pilot must be able to show in his log book that he 
has made at least five take-offs and landings with- 
in the preceding six months. If he cannot show 
these, he must take a check flight with an instruc- 
tor or a pilot who has more than 200 hours. To 
carry passengers he must be able to show at least 
five take-offs and landings within the preceding 
ninety days. If he cannot, he must perform them 
before taking up his passengers. 

Every plane which takes to the air must carry 
two certificates; a Registration and an Airworthi- 
ness Certificate. The first proves that the owner 
is a citizen and the second that the plane is safe 
to fly. The Registration Certificate becomes in- 
valid; at the request of the plane owner, if the 
plane is registered in another country, if the plane 
is scrapped or when the plane is sold. When buy- 
ing a plane, the new owner must file an applica- 
tion for a new Registration Certificate on the 
same day as the sale. The Airworthiness Certifi- 
cate stays with the ship. Every plane must possess 
an Aircraft Log and a log for each engine. To 
maintain the Airworthiness Certificate valid, the 
plane must-be inspected every 100 hours by a 
licensed mechanic who enters the date of the in- 
spection in the log books. With the Airworthiness 
Certificate is an Aircraft Operation Record which 
is not a log book but a statement of the operating 
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limits and performance of that aircraft. 

The registration numbers and letter symbols 
are painted on the wings and tail of the plane. The 
letters NC precede the numbers on most ships, 
The N is the symbol for a plane registered in the 
United States. The C indicates that the plane is 
fully airworthy and safe to fly. Should you see a 
plane with NR preceding the numbers, you will 
know that the R means that the plane is airworthy 
for certain purposes only, crop-dusting for ex- 
ample. The X in NX indicates an experimental 
ship. When a new plane is purchased from the 
manufacturer, a Type and Production Certificate 
are supplied which may be exchanged at the 
C.A.A. office for an Airworthiness Certificate. 

In case of an accident resulting in personal in- 
jury or one due directly to structural failure of 
the plane, the ship must not be moved until the 
accident is investigated by representatives of the 
C.A.A. Exceptions to this rule may be taken; 
when it is necessary to move the plane to free 
someone trapped in the wreckage, when the plane 
is obstructing highway traffic or when moving 
will preserve it from further serious damage. By 
keeping a close check on all such accidents and 
investigating their causes, the C.A.A. has reduced 
their number to a minimum. 

Here are a few miscellaneous regulations. Most 
light planes are equipped with dual controls, but 
the dual set may be left connected only under 
certain conditions. An instructor will, of course, 
need the dual controls. When one of the seats is 
occupied by a pilot of Commercial grade or better 
or by a pilot with at least 200 hours and special 
permission, and when both control seats are oc- 
cupied by pilots of Private grade or better, both 
sets may be left functioning. Anyone regardless 
of age or physical deficiency may receive dual in- 
struction from a licensed instructor. A certificate 
with its attending age limit and physical exam is 
necessary to solo, however. 

No explosives may be transported in a plane ex- 
cept when necessary for safety (as in the case of 
landing flares), when the plane is carrying mail, 
or when the plane is on a military mission. Liquor 
and narcotics may not be carried nor may anyone 
under their influence be carried in a plane except 
in cases of medical necessity. Nothing may be 
towed by a plane except by special permission of 
the Administrator. No object may be dropped 
from a plane except unconfined shot, sand or 
water. These articles are usually used as ballast 
for free balloons. 

There we have the Civil Air Regulations which 
will concern us directly as pilots, There are many 
more covering qualifications for engines, pro- 
pellers, schools, mechanics, etc., but the ones we 
have considered are most important for us. 
(Aviation Lesson 7 in August MK ECHANIX ILLUSTRATED will 
be our first on Navigation. If will be ‘Maps of the Eorth. 


Be sure to get your copy. Questions on this lesson will be 
found on page 144.) 








nbols 
. The 
ships, 
n the 
ine is 
see a 
1 will 
orthy 
Tr eX- 
ental 
n the 
ficate 
t the 
te. 

al in- 
re of 
il the 
of the 
aken; 
. free 
plane 


Most 
s, but 
inder 


re Which comes first — 


etter 


pecial Your second helping ? 


e Ooce- 
both 
dls or our second front ? 
al in- 
ficate 
am is pee WANT TOSEE THIS WAR WON—and won 

quickly. You want to see it carried to the Cheerfully co-operating with rae 
enemy with a vengeance. Okay—so do all of tioning is one way we can help to 
us. But just remember... win this war. But there are scores of 
others. Many of them are described 
in a new free booklet called “You 
and the War,” available from this 
Which do you want—more meat for you, seiadinee 





e e@Xe 
ise of 
mail, 
iquor A second front takes food... food to feed 
me our allies in addition to our own men. 
xcep 
iy be 
on of or enough meat for them? An extra cup of Send for your copy today! Learn 
ped coffee on your breakfast table, or a full tin about the many opportunities for 
id or ‘ ‘ 2 
allast cup of coffee for a fighting soldier? doing an important service to your 
country. Read about the Citizens 
vhich il wlan er 7 “Sak Defense Corps, organized as part 
—and the coffee and sugar that you don’t get 
am ‘ of of Local Defense Councils. Choose 


many 1 ° == ee P : é 
pro- —are up at the front lines—fighting for you. the job you're best at, and start 


‘S we Would you have it otherwise? doing it! You're needed=now! 


Just remember that the meat you don’t get 


~ will Contributed by the Magazine Publishers of America EVER Y CIVILIAN A FIGHTER 


When Answering Advertisements, Please Mention MECHANIX ILLUST RATED 141 











New Furniture From Old 














[Continued from page 121] 


While the frame was being painted, the mirror 
was temporarily removed. 

The mirror frame and the box were screwed 
to a piece of plywood so that the whole assembly 
became a unit. This facilitated handling and, while 
not essential, made it easier to secure the vanity 
to the door. Six screws were used, one near each 
corner of the mirror, and one through each of the 
long curved pieces at the point where the curve 
touched the door. 

Two coats of paint were used. The first was a 
flat, white under-coat and the second a glossy, 
hard-drying enamel. When the paint was dry the 
finished job was decorated with floral-pattern 
decalcomanias. 

The attractive table lamp shown in the photo 
was made from a 
scarred and dilapidated 
table. It had a circular 
top secured to a turned, 


If, however, the work is not to be painted, the 
‘sandwich” effect can be avoided by ripping the 
turning into quarters and planing off a little of 
the right-angle corner of each quarter. The re. 
sultant hole is a square one when the four parts 
are glued together, and the member will be cylin- 
drical in section. 

Still another way to do the job is to saw the 
wood into lengths short enough to be pierced by 
the bit and glue them together with dowel- 
pegs. 

A fourth way to prepare the work for wiring, 
and the one that was used in the lamp illustrated, 
is possible if the piece of wood to be drilled is a 
little shorter than twice the length of the bit to 
be used. You simply drill from each end, first 
taking certain precau- 
tions to guarantee that 
the two holes will meet, 
It is inadvisable to at- 


vertical member sup- ) 4 a tempt doing the job 
ported on three legs. SOS" nt ‘ this way unless you 
The vertical fas have either a doweling 


was detached from the 
top, the remaining two 
legs and ornamental 
knobs were removed, 
and a section was sawed 
from the vertical mem- 
ber to become the up- 
right of the table lamp. 
It is very important 
that the cut be a square 
one otherwise the lamp 
will look like the Lean- 
ing Tower of Pisa. 
Keeping the cut square 
is not always an easy 
matter, particularly 
when you are sawing a 
turning that tapers. It 
is a help to use some 
part of the turned de- 
sign as a guide and re- 
volve the wood as you 
saw so that you achieve 
a partial sawcut all around before cutting through. 

After a suitable section had been cut, the next 
step was to prepare it for wiring. There are a 
number of ways of doing this. One is to rip the 
turned member in half, then gouge or rout a 
groove in each of the flat faces and glue the two 
parts together again. If this method is used, it may 
be necessary to make a simple cradle or jig to hold 
the work while it is being cut. It is also necessary 
to place a thin piece of wood or veneer between the 
two halves before gluing them up to compensate 
for the wood lost in the kerf, otherwise the fin- 
ished job will not be perfectly cylindrical. This 
‘sandwich” effect will not be apparent when the 
work is painted. 
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"Have you been drinking, Pa, or is your nose lit up 
because you're leaning against that electric fence?” 


jig or a drill press ca- 
pable of taking the 
work. Getting the hole 
accurately centered and 
its direction started 
correctly are very im- 
portant. The upright 
member of the lamp 
shown here is 131%” 
long and it was drilled 
with a bit 742” long. It 
is well to clamp the 
work low—as close to 
the floor as possible— 
so that you can get on 
top of it and exert 
maximum downward 
pressure. This is neces- 
sary because when 
drilling with the grain 
of wood, the threaded 
point of the bit will not 
pull the bit along as 
well as when drilling across the grain. 

The base of the lamp can be turned from scrap 
wood, or some suitable part of an old piece of 
furniture can be used as was done in the present 
case. 

The upright member and the base were held to- 
gether by glued-in dowel pegs, as shown. 

The Navajo “night chant,” a ceremony used to 
cure disease, requires years to learn, costs $200 
to $700. 


Two thousand hibernating frogs have been 
shipped to England by the Red Cross for medical 
study relating to war injuries. 
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Rainbow Man 
[Continued from page 49] 





the steps become a clear white, a wide red swath is 
painted about a foot above the rail and the rail it- 
self is colored a bright blue, the corners on land- 
ings are painted white to discourage flinging of 
refuse and consequent tumbles because of orange 
or banana peels. 

It’s a tricky business, color. There are no set 
formulas which can be applied to situations. Each 
problem is a separate one and must be tackled 
by itself. And that’s because different people, 
different nationalities, different climes react dif- 
ferently to the same colors. 

If the color engineer should find twin factories, 
one in Georgia and one in Connecticut, for exam- 
ple, with the troubles duplicated in every partic- 
ular, he would find that while one solution might 
work wonders for the northern plant, the same 
method would be disastrous in the south. 

That’s because people from Dixieland do their 
best work in an atmosphere of soft, cool colors 
like blues and greens. But up north they react 
more favorably to rich, vibrant hues of red, ma- 
roon, purple. The explanation lies in the climate— 
southerners want a cool environment to offset the 
heat; northerners want warmth. 

But even this apparently general rule has its 
exceptions. A Wisconsin plant found that its 
workers, predominantly Swedish and Norwegian, 
put forth their best efforts in an atmosphere of 
blues and greens. They stemmed from the Polar 
regions, where the ultra-violet rays of the sun 
form a blue image in the retina of the eye, creating 
a preference for tints of the blue family. 

A Midwestern factory, set down in the heart of 
a Slavic colony, found production increasing mar- 
kedly after the plant had been done over in reds 
and oranges. Nearly all of the employes were of 
Slavic origin, a nationality that reacts best to those 
colors. 

Nothing is sacred to the man who has harnessed 
the spectrum to industry. Look at the time-hon- 
ored yellow ledger paper with its hallowed red 
and blue rulings. It’s changing now, ever since 
a manufacturer ran off an experimental batch of 
pale-green paper with rulings of soft brown and 
dark green. Bookkeepers found that the new paper 
cut the glare of reflected light and were much less 
jumpy on the eyes. 

So in a hundred ways, in offices, hospitals and 
factories, the rainbow is being put to work. 


Male woodcocks in spring mating display, per- 
form a “sky dance” for the females—they spiral 
high into the air, then tumble like a crippled plane. 

An oceanographer says that the Pacific Ocean 
is two feet higher on the Australasian side than on 
the American. 

A British writer says that birds regard air- 
planes in four different ways—with indifference, 
curiosity, belligerence, and fear. 


When Aunswe 
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Reiding with the Rangers, ’cross country scouting, 
front line dispatch riding... those are some of the 
motorcycle jobs that call for red-blooded riders with 
daring and courage, cool heads and resourcefulness. 

In flashy, flexible performance on a dozen battle 
fronts, Indian Motorcycles are backing up these 
riders with all of Indian’s famous power and speed 
and sturdy dependability. The soldier who rides an 
Indian knows there’s no safer motorcycle built. 

And you'll know it, too, when you ride the great 
new Indians that will be yours for good times and 
economical transportation after this war. In the 
meantime, let your Indian dealer help keep your 
present motorcycle in fighting trim...and ask him 
about his reconditioned “buys”. 


INDIAN MOTOCYCLE COMPANY, SPRINGFIELD, MASS. 








BUY WAR BONDS NOW 
* * TO BUY AN INDIAN LATER * * 
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Cut Metals The Easy Way 


[Continued from page 111] 

been filled with two length of 115” angle iron, 
obtained and cut from an old bed spring runner. 
These angle irons are fastened to the board with 
the same bolts that hold down the mandrel (shown 
in a photograph). Thrust bearings should be 
slipped over the ends of the shaft in order to 
prevent endwise motion of the motor table. 

When bolting the mandrel down, it should be in 
such a position that, when the cut-off wheel is in 
place, there is a 12” separation between the cut-off 
wheel and the table. The motor which should be 
approximately 12 horsepower, is bolted to the 
table in such a position that the table is slightly 
off balance and tends to tilt down at the mandrel 
end. The amount of this downward force should be 
about five pounds at the front end of the motor 
table and can be so adjusted by use of a spring 
balance. Two 312” V-pulleys are fitted on the 
motor shaft and two 2” pulleys on the mandrel. 
Using two V-belts instead of one avoids excessive 
belt tension which would promote unnecessary 
friction and decrease the available power for 
cutting. 

Due to the high speed at which the cutting wheel 
turns, it is absolutely imperative that a guard be 
provided to protect the operator. This guard can 
be fabricated from two sheet-iron faces cut as 
shown, and a metal band. The whole should be 
screwed together using 4-40 tap and screws. This 
guard when complete is screwed to the tilting 
table as indicated, with the mandrel end extending 
through its center. Screwing this guard together 
enables one to remove the front face when it be- 
comes necessary to replace or change the cutting 
wheel. The handle is an old gear shift lever, its 
end threaded and bolted to the front edge of the 
table. 

The drill press vise, which holds the work, is 
bolted or screwed in position. The exact location 
of this part is left to the discretion of the builder 
as it will vary with the type vise used. 

Although any 8” abrasive cut-off wheel will 
give good performance in this machine, the best 
for general shop work is the Norton NOR 46 (8” 
dia. by ;);” thick). When purchasing these wheels 
make sure the center hole is the proper size for 
the particular mandrel you are using. 





Vicious tiger sharks are captured alive by 
piercing them with steel-pointed spears which 
shoot an anaesthetic into the struggling fish, 
render them unconscious in 60 seconds. 


Every cubic mile of ocean is estimated to con- 
tain 4,000,000 tons of magnesium; it is now believed 
the most promising source of this metal for the 
United States. 


Federal chemists say that sugar-cane “mud” 
that results in the cane milling process is a pos- 
sible source of about 6,000,000 pounds of wax a 
year. 
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QUESTION BOX 


The answers to these questions will be found in 
Aviation Lesson 6—Air Traffic Rules, which will be found 
in The School Shop beginning on page 100. When you 
have mastered thoroughly this lesson and the previous 
lesson in June MECHANIX ILLUSTRATED, you will have 
all the knowledge necessary to pass the Private Pilot 
written exam in Civil Air Regulations. 

i—What are the rules for right-of-way in the air? 

2—Define ceiling. Visibility. Contact flight. 

3—What are the rules for minimum altitudes? Mini- 
mum ceilings? Minimum visibilities? 

4—A plane flying at night must carry what lights? 

5—In radiotelephony, what does the signal PAN in- 
dicate? 
6—What are the four grades of pilot certificates? 
What are the two special ratings? 

7—Can a Student Pilot tarry passengers? Can a 
Private Pilot carry passengers? 

8—Can a Private Pilot receive pay for flying? 

9—What do the symbols NC on a plane indicate? 
NR? NX? 

10—What is a Registration Certificate? An Airworthi- 

ness Certificate? 

l1l—May a plane tow a banner for advertising pur- 

poses? Explain. 

12—May a plane drop leaflets for advertising per- 

poses? Explain. 














Vest Pocket Crystal Receiver 


[Continued from page 126] 
the condenser shaft and soldered. Then the tuning 
knob of binding-post size can be fitted to the 
shaft. 

The phone condenser may be left out if desired, 
but will be found advantageous in improving 
quality. Solder a fountain-pen clip to the back 
side of the can, near the top, as shown. 

This receiver may be carried constantly in the 
coat pocket. Sling a short piece of insulated wire 
over the shoulder, under the coat. When desired 
it can be plugged into the antenna jack, the 
phones inserted into their jacks and the receiver 
tuned to the station. 

This is a fool-proof miniature receiver that will 
find a place in the office, on the street or even in 
an open car. There are no batteries to run down 
and reception will be clear and loud within a short 
distance of a powerful broadcasting station. 








Soldering Iron 





[Continued from page 107] 
with it, model machine guns with 74” barrels and 
14” mounts were soldered together of separate 
parts with the most accurate precision. 

An old soldering tip was faced off on the end to 
leave a 14” flat surface. Then a hole one size 
smaller than No. 8 wire was drilled down through 
the center. A piece of No. 8 copper wire was 
slightly tapered at one end and this taper driven 
down into the hole in the tip to make a wedge- 
tight fit. The wire was then bent to the desired 
curve for handy soldering. 


Railroad researchers estimate the cost of stops 
ping a modern streamliner at $1.69. 
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Before The P-38 


[Continued from page 72] 

Our ariplanes are not precise imitations of birds, 
but they come fairly close. The bird wing is a 
prope ller as well as a wing. For purely mechanical 
reasons it is better to separate these two functions 
when building on a size scale far surpassing that 
of birds. But all such “modern” devices as Fowler 
faps and slotted wings and even the tail brake of 
the German dive bombers can be found in the 
bird wing. As a matter of fact, scientists are con- 
yinced that we can still learn a great deal from 
the study of bird wings and bird flight. Institutions 
devoted to such study exist in several countries. 
The bird flies more efficiently than our airplanes, 
in that it gets more miles per hour out of less ef- 
fort. We are trying to find out why. 

there are other special studies going on, 





And 
concerning the living beings that started the whole 
the insects. There can be no doubt that the 
insects can fly better than anybody or anything 
else. They do not fly faster (that famous story of 
aspeed of 818 m.p.h. attained by the male bot fly 
much hot air) but they do fly better. They 
can hover near a flower completely motionless, 
8 r the movement of the wings, and can dart 
away, changing from hovering to top speed 
(between 20 and 30 m p.h.) almost instantly. They 
can stop almost as suddenly as they go ahead and 


thing 


is SO 


save i 


some observers claim that they can fly sideways 
r backward if they want to 


One bird which can hover and which flies more 
n insect than like a bird is the tiny humming 
bird. By means of motion picture films the num- 
f wing strokes has been shown as high as 
200 per second. A sparrow and a swift can — 
go up to about 10 or 11 strokes per second, 
owl to five, a blue jay to three, while the oe ge 
stork makes at best two per second and the stately 
pelican never more than one. 

It is a different method of flying, 
that the 


Flying 


Ke a 


per « 


and it seems 
wings perform a different movement. 

birds usually describe something like a 
tilted figure 8 with their wing tips when flying, 
the humming bird, when hovering, seems to 
describe a circular movement. Hovering insects 





do about the same. It will require many more 
hours of observation and many miles of high 
speed film before man can learn all these secrets 
of Nature. 

As far as the principle goes, the hovering of 
insects and humming birds compares with the 
principles of helicopter flight. It amounts to the 


steady manufacture of a downward stream of air. 
ut it is not so much the principle that is baffling. 
Itis mainly a eee in stability of flight ... and 
here again we may be able to pick up a few useful 
tricks evolved by Nature millions of years ago. 


A synthetic resin sealer now on the market 
Provides a good protection for fishing rods, as well 
& protecting all fishing gear against rust and 
corrosion. 
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In accordance with WPB 
limitation order, Disston is manufacturing four 
Disston Hand Saws and two Keystone made- 
by-Disston Hand Saws as shown below... 
If you are doing essential work, see your Hard- 
ware Dealer about one of these fine saws: 





D-43 aa a 


Victory—L ightweight Straight. back pattern, the finest 
saw in the Disston Line. Made in 26-inch 7, 8, 10 and 
11 points cross-cut, 54% points rip. 
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D-23 


Ligt tweight Straight- back pattern. Always popular 
with saw users demanding quality and workmanship. 
Made in 24-inch 8 and 10 points cross-cut; 26-inch 
7, 8, 10 and 11 points cross-cut, 5% points rip. 





D-8 


- ere 

Medium weight, Skew-back pattern, ‘The Saw Most 
Carpenters Use.’’ Made in 20-inch 10 points cross-cut; 
22-inch 8 and 10 points cross-cut; 24-inch 8 and 10 
points cross-cut; 26-inch 7, 8, 10 and 11 points cross- 
cut, 544 points rip. 


gp MG | 
D- 


Lightweight Straight-back pattern. Universally popu- 


lar moderately priced Disston quality. Made in 26-inch 
7, 8, 10 and 11 points cross-cut, 5% points rip. 





a 


K-6 Challenger, a popular priced Keystone made-by- 
Disston Skew-back saw. Made in 26-inch 8 and 10 
¢ points rip. 


points cross-cut, 5} 
K-4 Airmaster, a popular priced Keystone made-by- 
Disston Straight-back saw. Made in 26-inch 8 and 10 
points cross-cut; 5}4 points rip. 


MAKE TOOLS LAST with the help of the instructive 


Disston Saw, Tool and File Manual—FREE from your 


| hardware dealer, or write to us for your copy. 


HENRY DISSTON & SONS, INC. {74 


We M 





708 Tacony, Philadelphia, Pa., U.S.A. 
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Miracles Of Chemistry 





[Continued from page 67] 


plastics of certain types admitting healthful ultra- 
violet rays that glass excludes. 

There is no sharp dividing line between plastics 
and coming synthetic textiles. Nylon, whose 
molecules come from coal, air, and water, is fa- 
miliar as a silk substitute in stockings. Yet it is 
also a plastic out of which they are making bristles 
and printing type. Nylon window screens are 
puncture proof and never need painting. 

Men’s hats made of synthetic fibers will be rain 
and soilproof. They will keep their shape and last 
longer, and the same naturally is true of women’s 
headgear if such an end seems desirable. Suits 
will have the press built in. Chemicals such as 
sulfamic acid will make clothing fireproof. Moths 
won't tackle such garments, or rugs and uphol- 
stery made of unpalatable molecules. Illustrated 
books may well be 
printed photographi- // 


cally on sensitized pa- 


cheap and abundant enough will satisfy the 
chemist. 

The most inexhaustible material on the face of 
the earth is sea water. Let’s start there. That is 
just what chemists are doing—and we mean 
starting. 

Something like 300,000,000 gallons of sea water is 
pumped every day through the pipes of one chemi- 
cal plant. Certain of the swarming atoms are 
separated out. The product is magnesium, an 
active, silvery metal lighter than aluminum which 
Dow Chemical delivers to airplane factories in 
vast tonnage to enter into Flying Fortresses. 

A few months ago such an achievement would 
have been thought fantastic. Chemists first had to 
perfect methods of filtering out the atoms they 
wanted. They succeeded brilliantly. The seven 

seas contain in solution 
practically all the atoms 
W/A and molecules found on 





per-thin plastics, 
avoiding the loss of de- 
tail inevitable in the best 
half-tone processes. 


|Z 
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land. Some, of course, 
are more concentrated 
than others. But here is 
a fabulous source of 





Shoes can be made of 
porous plastics, fitting 
perfectly because 
they’re shaped in one 
piece upon a cast of 
your feet that you leave 


raw materials that we 
have only begun to tap. 

Coal and petroleum 
are such concentrated 
sources of hydrogen 
and carbon atoms that 





with your dealer. This 
shine is built in; a damp 
cloth removes all dirt. 
Woven plastics can 
pump cool air past the 
feet in hot weather. 
Plastic whisk brooms 
generate static when 
brushed over garments 
and hold on to every 
dust particle for dear 
life 

Cheapness enters the 
picture, as it always 
does when chemists get 
down to business. It is quite probably that syn- 
thetic fabrics for some uses will be cheaper to 
use and throw away than to launder. You can 
visualize a bed with a concealed roller under 
the foot. Pull up a new pair of sheets each time 
the bed is made, throw the old ones away and 
forget about washing and ironing. Table cloths, 
fancier in design, will be more permanent but 
such tragedies as gravy spots, chocolate sauce, 
and fruit stains will come out with soap and water, 
applied to a cloth whisked over the surface. Emily 
Post herself would never guess what happened 
between the cup and the lip. 

By now you're wondering where all the cheap 
molecules are coming from to make these new 
products, and how chemists are going to change 
them beyond recognition. Almost anything that is 
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“You can get up now, Jackson, the car you were working 
on drove away thirty minutes ago.” 


it is almost criminal to 
burn them as fuel. Food 
flavors, aspirin, sulfa 
drugs, synthetic rub- 
ber, dyes, explosives, 
solvents, silk stockings, 
and thousands of other 
things come out of coal 
and petroleum when 
chemists modify their 
molecules. More and 
more, oil and coal are 
becoming chemical in- 
dustries. Foresighted 
Englishmen are look- 
ing toward the end of the war when British coal 
reserves will supply the raw materials for a thou- 
sand manufactured products to revive interna- 
tional trade. In our own country, DuPont this 
year will use 100,000,000 tons of coal in molecule 
factories turning out military essentials. Add 
other molecules to the hydrogen and carbon of 
coal and you can make almost anything. 

Air and water yield important molecules too— 
nitrogen, hydrogen, oxygen. And we will have 
molecule farms: agricultural plants and wastes 
for chemical raw materiais. Solar energy is cap- 
tured in all forms of plants, and stored in various 
organic molecules awaiting chemical combination 
or release 

Minerals, including the rarer ones such as 
titanium, molybdenum, tantalum, vanadium, will 
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Miracles Of Chemistry 








be available in larger amounts thanks to new 
methods that make it possible to recover metais 
from poor ores. What the chemists do, in effect, 
is to hitch chemical “balloons” to the metal mole- 
cules, lifting them to the surface of a flowing 
mixture of water and pulverized ore. These flota- 
tion methods make it profitable to separate metals 
that may be present scantily in ores mined, let us 
say, for their silver, copper or other content. 

Tomorrow’s chemists in all the lands of earth 
will have abundant molecules to work with, 
saving a few inequities in the distribution of 
metals. What is equally important, they will have 
new methods of forcing and cajoling these mole- 
cules into the shape of things to come—making 
the molecules dance excitedly, snipping off an 
atom here, adding a couple there, until the result 
is something new under the sun. 

High octane gasolines as developed by Socony- 
Vacuum and Houdry Process Corporation lift a 
curtain on what may be expected in the field of 
catalysis. A catalyst is a substance that speeds a 
chemical reaction—the dance of the molecules— 
without itself being changed. Socony uses a 
secret catalyst which looks like tiny beads, 
Houdry a catalyst of aluminum silicate, which 
so increases efficiency in cracking petreleum that 
the resulting gasoline is some 25% more powerful 
than any previous known. Right now it’s helping 
American fliers to establish astounding margins 
of victory on the fighting fronts, and after the war 
it will give you an auto fuel good for some fifty 
miles per gallon. 

Even so, we have hardly started to make full use 
of catalysts. It is to be expected, in the orderly 
process of chemical advance, that some day we 
can do away with the gigantic boilers, the high- 
pressure apparatus and complicated equipment 
now used. Let catalysts wheedle molecules into 
reactions, instead of squeezing, superheating and 
blasting them as we now do, and the industrial 
silhouette with its vast stills, smokestacks, con- 
densers and the like will be greatly simplified. 
Catalysts may well be different from anything we 
have known. Radiant waves have breathtaking 
possibilities. Kin to those spewn out by broad- 
casting stations, they harry molecules into frantic 
activity by radio bombardment. They plan to 
make “impossible” reactions possible and have 
staked off a scientific corner of their own called 
“chemotronics.” Supersonic waves, which are 
sound waves too high in frequency for human 
ears to hear, also stimulate certain chemical 
activities. 

Some day we will have to get our fuels from 
sources other than oil wells and coal mines. Some 
chemist, perhaps a lad now dropping zinc into 
hydrochloric acid just to see what happens, will 
eventually leave the high school lab and devise a 
cheap method of unlocking oil from the oil shales 
of which this country has immense reserves. The 
present handicap is cost. Then again, our fuels 
may take such liquid forms as have been 

[Continued on page 148] 
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pioneered by Dr. Ernst Berl of The Carnegie 
Institute of Technology. He has produced super 
gasolines from corncobs, molasses, and other farm 
products. 

Synthetic rubber is a typical product of poly- 
merization. Broadly speaking, this is a linking 
together of similar molecules into giant molecules 
or chains. Here, too, chemistry has hardly taken 
its first faltering steps. Still another field with fan- 
tastic possibilities is nuclear chemistry. The heart 
of an atom, containing very nearly all its mass, is 
the nucleus. By hurling nuclear particles—pro- 
tons, neutrons, positrons and others—at the 
nucleus, as is done in “atom smashers” such as 
the cyclotron of Dr. Ernest O. Lawrence, the 
nucleus is disrupted and the atom promptly be- 
comes something else. Unimaginable new com- 
pounds may become 
possible when these 


cals that enable the body to make all the vitamins 
it needs through its lifetime. Dr. Gustav Martin 
of the Warner Institute for Therapeutical Re- 
search has developed a pleasant tasting syrup 
which, at a cost of $2, enables the intestines to 
synthesize the B vitamins. 

Amino acids are food elements more important 
than vitamins. They occur in protein foods. At 
Johns Hopkins, investigators have discovered that 
rats grow sterile, become bald, their teeth decay 
and cataracts form in the eyes when they are de- 
prived of one of two amino acids. Fordham Uni- 
versity chemists find that these chemicals protect 
the body against poisons, including pyridine 
which is present in tobacco smoke. One or two 
laboratories have begun to prepare pure amino 
acids and their medical use in treating many ob- 
scure diseases is just 
beginning. 





bombarding particles 
become available by 
the ton. 

Your health becomes 
more and more a chem- 
ical problem. Every- 
body now knows the 
miracle cures worked 
by sulfa drugs. Yet 
these are probably poor 
things compared to 
what are coming. In 
scores of laboratories 
chemists are hooking 
new molecules to sulfa 
chains. Atabrine and 
plasmochin, two syn- 
thetic organic chemi- 
cals, replace quinine 
cornered by the Japs 
and by protecting 
troops against malaria 
rank with guns and 
ships as military weap- 
ons. Discoumarin, a 
recent chemical discovery, prevents formation of 
blood clots and makes operations safer. Injections 
of kidney extracts reduce high blood pressure 
amazingly. Propylene glycol, a cousin to anti- 
freeze solutions, when sprayed into the air renders 
influenza bugs harmless. Pentothal sodium is a 
new anesthetic that puts one to sleep by a shot in 
the arm. Penicillin and gramicidin are antiseptics 
made from soil bacteria that appear to be a hun- 
dred times as potent as sulfa drugs. The list is 
endless, yet is just beginning. 

A familiar salt containing fluorine is a new 
chemical hope against tooth decay. Adding it to 
drinking water in infinitesimal amounts appears 
so to harden growing teeth that cavities never 
develop. The money we spend for vitamin pills 
may some day go for a few cents worth of chemi- 
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“But you said to christen the old battlewagon!" 


Foods can conceiv- 
ably be prepared from 
coal and wood mole- 
cules, or petroleum. 
Many of the foods we 
now eat are satisfying 
in bulk but lacking in 
chemical micro-nutri- 
ents because soils have 
been exhausted. Analy- 
sis of soils and restora- 
tion of vital chemicals 
may be the beginning 
of a super race. It may 
become easier to pro- 
duce vital foods by 
raising them without 
soil, letting the roots 
derive nourishment 
from trays of chemical 
solutions. 

Chemistry is, of 
course, the key to the 
light metal age we are 
just entering. Alumi- 
num and magnesium (the latter coming, as we 
have seen, from sea water) will eventually force 
every railroad in the country to rebuild its rolling 
stock. With a light metal freight car weighing only 
one-third as much as present steel varieties, it just 
isn’t in the cards that railroads can compete eco- 
nomically on the old basis. Trucks, buses, automo- 
biles, window frames, typewriters, airplanes, 
merely begin to give you an idea of the enormous 
backlog of demand being built up for light alloys. 
Yet steel is not giving up without a fight. Metal- 
lurgists are increasing its tensile strength and 
corrosion resisting qualities and foresee unsu- 
spected uses—stainless steel roofs for houses, for 
instance (colored if you wish) that never need 
repair. 

Look for astonishing developments in glass as 
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Miracles Of Chemistry 








well. Already we have glass that can’t be broken, 
glass that can be sawed like wood and is strong as 
steel. Glass fibres can be spun into silky fabrics, 
and hold captive air bubbles so that they are 
lighter than cork and a first-rate insulators. A 
glass that will not glare has been announced, and 
glass is making superior sutures for sewing up 
surgical incisions. 

Photographers will find that they can take 
better pictures in dim light, thanks to a chemist’s 
discovery that etching a lens surface with hydro- 
fluroic acid deposits a thin film of calcium fluoride 
that permits about 10% more light to pass through 
the glass instead of being wastefully reflected. 
Film emulsions will be improved immeasurably 
in speed and lack of graininess. Chemists have de- 
rived a substance from mustard oil so potent that 
a pinhead speck of it will make a ton of ordinary 
emulsion supersensitive. Various chemical dyes 
are proving capable of regulating emulsion speeds 
to any desired degree. Tomorrow’s candid camera 
can be no larger than a fountain pen, loaded with 
a narrow strip of fine grain film that can take a 
dozen perfect negatives to the inch. Ordinary 
snapshot cameras will be developed to the point 
where the amateur gets natural color prints at the 
cost of black and white. 

When you stand on the shore of the Atlantic on 
Long Island you can hardly hope to see across the 
ocean to London. Anyone who attempts to predict 
chemical advances of the next few decades is in 
somewhat the same position. Chemistry is a vast 
ocean in which we have hardly got our feet wet. 

Once in awhile a tiny wavelet of that ocean rolls 
in a little farther and we get a faint inkling of 
what lies beyond. Such a wavelet was the recent 
report that a Norwegian factory making a queer 
chemical known as heavy hydrogen had been 
blown up. Heavy hydrogen, which has twice the 
molecular weight of the ordinary variety, is re- 
ported to give a terrific power to high explosives 
when combined with other chemicals, and pre- 
sumably the Germans were using the plant for 
that purpose. 

On the other hand, another wavelet is the 
report by Dr. Arthur W. Hixson of Columbia 
University that chemical experiments now in 
progress give every hope of nullifying, rendering 
inert and useless, explosives as they are now 
known. 

In wartime chemists are not free to tell every- 
thing they know. But it all adds up to a startling 
hint of things to come! 


At the siege of Paris in 1871, the French used 
the young invention of photography to attach 
photographed documents in miniature to carrier 
pigeons, for sending information outside the city. 

Spending more than $6,000,000, Brazil is re- 
claiming the Fluminense Lowlands near Rio de 
Janeiro, changing unhealthy swamp country into 
good farm land. 
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Why Lop-Sided Airplanes? 





[Continued from page 45] 


of 880 HP. Nothing much has been revealed about 
its performance, but there can be no doubt that 
it performed well enough to eliminate the doubts 
harbored by the many critics of the idea. One 
of the main objections had been the statement 
that it would be very difficult to fly straight ahead 
with such an asymmetrical plane. The first model 
seems to have disproved this contention. That it 
would, should have been obvious, because normal 
two-engined planes have little trouble flying in 
a straight line with one engine out of action, and 
a twin-engined plane with one engine out of 
action is much more lop-sided than a Blohm & 
Voss, because the distances involved are longer. 

The new model which is said to be constructed 
in large quantities in Germany at the present 
moment—unless the RAF got the assembly halls 
of Blohm & Voss—is known to be equipped with 
a BMW 14 cylinder “twin radial” of 1,600 HP. 
The weight is reported to be about 9,700 pounds, 
| the top speed just short of 300 m.p.h. The first 
and secret model is said to have been about 60 
|m.p.h. slower than the present type and probably 
did not weigh more than 8,400 pounds. 

The Blohm & Voss 141-B is purely a pursuit 
plane, with several machine guns in its nacelle, 
said to be able to fire through wide cones both 
fore and aft. The type and number of guns is not 
reported. 

It is not possible to make any predictions about 
the performance of this particular plane, or about 
the future of the assymmetrieal airplane in general. 
But there were good reasons for trying it and 
the experiment made by the Luftwaffe at its own 
expense should provide a valuable lesson, valu- 
able even if it should turn out to be negative. 


Commandos Of Mercy 


[Continued from page 43] 
the enemy. Whenever possible they make use of 
the terrain for concealment. 

A complete mobile surgical unit comprises four- 
teen trucks, seven of which are carefully designed 
operating rooms which permit surgeons at the 
front to have all the facilities of a well-equipped 
civilian hospital. Other trucks carry X-ray equip- 
ment, sterilizing machines and medical stores. 
These units roll with the mechanized forces. The 
Medical Corps, in fact, goes anywhere any other 
unit goes—by plane or hospital train, by para- 
| chute with paratroops, mounted with the horse 
| cavalry. 

It is no easy task for the Medical Corps to keep 
|up with the changing shapes of modern war. 
Every battlefield, every new weapon, presents its 














special problems. And there is always the des- 
perate need for speed. But the United States Army 
| has nearly 50,000 doctors—more than twice as 
many per thousand men as either the British or 
the German Army—to keep it the best-doctored 
fighting force in the world. 
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The Man Who Stayed In Bed 





[Continued from page 62] 


connection. The mechanical dog had photocell- 
eyes, and followed Mr. Hammond about at the 
blink of a flashlight. Its official demonstration 
took place in 1913, in the austere presence of a 
group of U. S. military men, headed by General 
E. M. Weaver, Chief of Coast Artillery. Each time 
the inventor turned his flashlight on, the dog 
kicked up its wheels, clanked across the room, 
and nuzzled its cold steel nose affectionately 
against Mr. Hammond's legs. 

In addition to demonstrating the practicability 
of remote control, the emotionless, poker-faced 
mechanical dog settled a psychological side issue. 
Biologist Jacques Loeb expressed satisfaction with 
the fact that it had decided the age-old discussion 
between poets and biologists, as to whether moths 
fly toward a flame because of reflex action, or 
heartfelt desire. The soulless mechanical dog, with 
its weakness for shining flashlights, gave the de- 
cision to the reflexes. 

This unique dog show in Mr. Hammond's castle 
at Gloucester, was followed in 1913 by the first 
successful demonstration of a radio-controlled 
boat, the Natalia, another of his inventions. While 
the somewhat wide-eyed officials looked on, the 
trim Natalia maneuvered about the harbor, guided 
only by radio waves from shore. But its inventor 
was not satisfied until he had controlled it from an- 
other boat, then from an airplane. Ironically, this 
demonstration took place only a few hundred 
yards from the reef of Norman’s Woe—the scene 
selected by Longfellow for his poem, The Wreck 
of the Hesperus. 

Next came radio controlled torpedoes; first run- 
ning only a few inches below the surface of the 
water, then a yard, then the full eighteen foot 
depth. Navy men were a bit skeptical at first. 
What would happen if the enemy sent out their 
own radio control signal? Could they ward off the 
torpedoes? Inventor Hammond allayed these fears 
with a mechanism like that of the mechanical dog. 
He built torpedoes that had a great fondness for 
enemy radio signals. If the enemy radio tried to 
“muscle in,” the torpedo would lick its chops, 
head for the enemy vessel sending out the signal 
—and blow it to pieces. It had the heart of the 


mechanical dog, but it played a lot rougher. 

About thirty years later, following the Pearl 
Harbor attack, the Japanese military proudly an- 
nounced to their people, that one of the U. S. 
battleships they had sunk was the Utah. They did 
not add that it was a radio controlled target ship. 
Like the Iowa and the Stoddert, it was operated 
by John Hays Hammond, Jr.’s remote control 
system, first tested in the tin dog and the little 
wooden Natalia. 

Like inventors in fiction, Hamond’s boyhood 
was well packed with thrills and the unusual. His 
father was a world famous gold mining engineer 
who revolutionized the entire industry by de- 
veloping deep-level mining technique. 

His engineering methods and ideas brought un- 
told fortunes from thousands of feet beneath the 
earth's surface. To make the story even more 
colorful, the mines were located in South Africa, 
and many of them belonged to the renowned Cecil 
Rhodes, for whom Rhodesia is named. 

The necessary touch of drama arose from the 
rivalry between mine owner Rhodes, and the 
Dutch at Johannesburg. While mining engineer 
Hammond was thinking of deeper mines, Rhodes 
was fondly dreaming of uprisings that might be 
fomented among the Dutch. Rhodes slyly winked 
a political eye when Dr. Jim Jameson, noted 
British surgeon, led a 600-man raid on the Dutch, 
Dr. Jim and his band were captured by the wary 
Dutchmen, and Hammond, as a leader of an as- 
sociated reform movement, was sentenced to 
death—although he took no part in the raid, and 
had no sympathy with it. But Hammond, like the 
typical fiction hero, escaped execution. He paid 
a fine, however, of $125,000. 

To give the story a happy ending, he went to 
London, then to the United States, became one 
of our greatest financial leaders, and completed 
the job of raising one of the world’s greatest in- 
ventors, John Hays Hammond, Jr. 


The second article about John Hays Hammond, 
Jr., will appear in the August issue of MECHANIX 
ILLUSTRATED. 
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gradually learn the more intricate points of 
handling. You should not attempt to cruise where 
there will be a lot of rapids to run or portage 
around, but choose from those innumerable trips 
on which only small or easily run rapids will be 
encountered, Or you can select one of the all- 
river or small lake trips where smooth water 
will be enjoyed throughout. On the more strenu- 
ous cruises, however, it is advisable to have a 
guide along, not only to help handle the canoe 
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through rapids and over portages, but for his 
knowledge of the route and country. 

Wages for a good man run from $7 to $9 a day 
plus his keep. One guide can look after the usual 
party of two on the average trip, two will be re- 
quired for a party of four, and se on. Outfitters 
report enough older guides are still available. The 
charge for a guide’s services, food for him and a 
party of two, a roomy 20 ft. canoe, tents, air mat- 
tresses, sleeping bags, cooking gear and every- 
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A Motorless Vacation 





thing necessary, is about $17 a day, or $8.50 a 
day per person. In some sections, where there is 
no outfitting post, independent guides make a 
practice of supplying everything along with their 
services—all but the food—for $7 a day. 

While most cruises have been laid out so there 
will be no extra charges to consider these should 
be inquired about. A truck or motor boat may be 
required to transport your party and outfit to 
some point from which a certain cruise can be 
advantageously started, to avoid a day’s paddling 
through perhaps uninteresting country. Cruises 
often follow a circuitous route that brings you 
back to the outfitter’s place, but on some a truck 
will have to be sent out to bring you in and the 
outfit Lack. The distance, of course, determines 
the amount of the extra, but $15 can be considered 
a typical charge. On other cruises a carry may 
be required to get a considerable distance from 
one lake to another, and a settler doing such 
work for parties may charge $5 or so for the use 
of his team and wagon. Invariably the outfitters 

ave established reputations to maintain, how- 
ever, and will not overcharge you. The guides 
are licensed by their state or province. 

As to clothing and personal things required, 
you probably have most of these if you’ve done 
any hunting or fishing. Choose your clothing with 
the thought that most days will be bright and 
sunny, nights always cool and often cold, and that 
you're bound to get a few rainy days on most 
trips. Things not harmed by wetting, that can be 
readily tubbed out in camp are ideal for both men 
and women. Easily washed denim dungarees or 
duck trousers with perhaps a heavier pair; a 
long-sleeved, lightweight shirt and a woolen one; 
regular summer underwear with, for far north 
sections, a light woolen suit as a change; a leather 
jacket, mackinaw or 
and a poncho or 
oun wers; 


sweater for cool evenings 
oilskin for protection from 
an old felt or other hat with a brim; a 
couple of pairs of woolen socks; canvas sneakers 
or canoe moccasins that wetting won’t harm and 
a pair of heavier but not higher than 8-in. shoes 
for rough going ashore—each person’s outfit of 
these can be packed in a waterproof dunnage bas. 
Odd things should include a small pocket com- 
pass, waterproof match safe, sun glasses, sheath 
knife, toilet articles with a couple of towels, a 
small first-aid kit, yarn and thread with needles 
for making repairs to clothing, topographical or 
other maps of the section or route, secured in 
advance of your trip or from the outfitter, smok- 
ing things, your camera with a supply of film and, 
of course, your fishing tackle. The outfitter should 
supply, in addition to the main parts of the outfit, 
such indispensables as spare paddles, a kit for 
emergency repairs to the canoe and a light tow- 
line. 

Sleeping out, traveling, fishing, cooking over 
open fires—canoe-camping can make your time 
off from war into a real vacation. 
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In doing this he has achieved maximum di- 
version of the enemy forces—but his own are 
somewhat dispersed—except that he has not used 
his main forces yet. 

Now look at Map 5. 

Bewildered by these rapid and seemingly 
scattered blows, the Green forces are over- 
whelmed by prong “C” which, its task finished, 
swiftly concentrates with prong “B” and over- 
whelms the Orange forces at “B.” 

The combined forces of Prongs “B” and “C” 
now turn eastward and effect an enormous en- 
circling movement breaking through the Blue 
fortifications at their weakest point, and, con- 
tinuing on to join up with the original retaining 
forces at “A,” completely encircle the Blue main 
body. While this encirclement is taking place, the 
Red main force has launched its main attack 
through wooded valleys and hills that were 
thought to be invulnerable and has struck heavily 
and decisively at the main body of the Blue 
forces. Successive detachments from the Blue 
forces have shrunk its strength to some 2 million 
men. The Red commander has concentrated nearly 
3 million men against them after having suc- 
cessively defeated the Green and Orange armies 
of a million men each. 

The great battle is almost over before it started, 
because victory was nine-tenths won before the 
first shots were fired. Victory was assured by suc- 
cessive and energetic use of the simple rules of 
war. Skilled generals in all ages have won battles, 
many of them probably without knowledge of 
even the names of the principles of war. But in 
all cases they were natural fighters who used 





common sense—which is the same thing. Our own 
General Nathaniel Bedford Forrest was this type 
of fighter. He condensed the wisdom of war into 
one striking phrase, usually misquoted, in which, 
explaining how he had won the battle of Murfrees- 
boro, Tennessee, he stated that he “took a short 
cut and got there first with the most men.” The 
principles of war simply show each and every 
factor necessary to the achievement of “getting 
there first with the most men.” 

These principles are like sharp tools in the hands 
of a skilled carpenter. By their proper use a really 
skilled general can often save the lives of his men 
and win wars at small cost before ever he arrives 
on the field of combat. But most wars are won by 
winning battles, Most wars in history have been 
decided by the outcome of a single battle. The 
moves preparatory to battle are called strategy. 
The winning of battles is a science in itself, which 
is called tactics. 

Now, let’s see how a commander goes about the 
winning of the battle that shall decide this cam- 
paign. First study Map 6, which is a small section 
on the Blue territory shown in the previous maps, 

The Red Commander has succeeded in mopping 
up all outlying elements of the Blue forces. His 
three prongs, “A,” “B” and “C” have come to- 
gether at Cross Roads “Kay” and have succeeded 
in driving the main body of the Blue forces across 
the River “Jay” where they have taken up po- 
sitions on the opposite bank. 

Put yourself in the position of the Field Marshal 
commanding the Red army. You have concen- 
trated your forces after successfully chopping 
down Blue Army strength and you now face their 
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What Is A Battle? 


main body for the final decision. The Blue forces, 
while depleted in strength due to toc much 
dispersion, are still dangerous. They are doubly 
so, because they occupy a strong position, its 
front protected by a deep and wide river be- 
hind which they occupy high ground that will 
take heavy casualties to storm successfully. If 
you are a skilled commander, you want to spare 
the lives of your men, to gain your objectives at 
the least cost in casualties. A skilled commander 
will try to do this the easier way by using brains 
instead of the hard way by bloody frontal attacks 

Before the Red Commander starts solving his 
problem he has to have complete information 
about the disposition of the enemy forces and the 
relative position and condition of his own. The 
first thing is to get the latest data on the enemy. 
His chief intelligence officer is responsible for this 
task and is already at work classifying, collating 
and condensing all the various reports from spies, 
fifth columnists behind the enemy and 
ground and air reconnoitering units. 

While waiting for these the Red Commander 
receives reports from his staff on the condition of 
transport, food, munitions, medical and surgical 
supplies. Each of the commanders of his three 
corps give him this detailed information, supple- 
mented by the reports of the chief engineer ord- 
nance, quartermaster, medical, the signals and in- 
telligence officers, the chiefs of artillery, tanks and 
aviation. 

In ten minutes of brief reports he has a com- 
plete picture of the morale, the physical well being 
and the location of all his major units and the 
amount and location of his reserves in men and 
supplies. In other words he now knows his own 
strength and wecknesses, and just about what he 
can do. The next thing is to decide how to do it. 

About this time the combined intelligence re- 
ports begin to come in. The picture of the enemy’s 
strength and position begins to grow clearer by 
the minute. 

The picture is substantiaily that as shown by 
the dispositions of enemy troops on Map 6. The 
line of the River “Jay” is held by enemy infantry, 
machine guns and light artillery with hill I 
strongly held by enemy heavy artillery. Hill II is 
more lightly held, the Blue commander evidently 
depending upon the protection afforded by its 
steepness, the marshes that protect its base, as 
well as the location of the enemy reserves behind 
it. Those still dangerous Blue reserves bother 
everyone present. All of them know that battles 
are usually won by the side that has the last re- 
serves to throw in. 

The Red Field Marshal then calls for suggestions 
from his subordinate generals, who command the 
three units which carried out the “A,” “B” and “C” 
prong and encircling movements. Commander “A” 
suggests holding or “containing” the enemy all 
along the line from Bridge “L” to Bridge “M” and 


[Continued on page 156] 
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attacking through the latter to outflank the Blues 
and strike at their reserves. The advantages of this 
are argued pro and con until Commander “B” 
suggests that instead of attacking through the 
region of Bridge “M,” the enemy’s right flank, that 
the main attack be hurled on the enemy’s left 
flank in the region of Bridge “L.” The Red Field 
Marshall vetoes both these suggestions, pointing 
out that it would permit the Blues to hurl their 
reserves through the center, over Bridge “N” in 
a counter attack at the Red center. Commander 
“C” now suggests attacking through the center at 
Bridge “N,” under cover of feinting attacks on 
both flanks, separating the two elements of the 
enemy forces and destroying each in turn, quoting 
Jomini’s theory of at- 
tack on the enemy cen- 
ter and spreading out 
on interior lines. The 
Red Field Marshal ob- 


jects to this, pointing 


attack by our mechanized forces around the 
enemy right and left flanks, as Hannibal attacked 
with his cavalry at Cannae.” The three generals 
studied the map as they listened “. . . and,” con- 
tinued the Field Marshal quietly, “also like Han- 
nibal, we'll try to let the enemy himself connive 
at his own destruction.” With that the Red Com. 
mander swiftly dictated his battle orders. 
Orders to General “A,” First Phase of Combat: 
“You will move your two corps to the town of 
Zee, throwing forward light detachments to engage 
the enemy along the line from Bridge ‘L’ on your 
right to the western edge of the river island on 
your left. You will select three favorable points 
along the river for placement of sufficient artillery 
to cover the throwing 
across of three pon- 
toon bridges spaced as 
nearly equidistant 
apart as possible, 
Across these you will 





out that this would ren- 


send assault troops with 
instructions to gain the 





der useless the strength 
of his armored divi- 
sions which would be 
at disadvantage in the 
forested, hilly ground 
of the enemy center. 

As the others grow 
silent the Field Marshal 
speaks up, announcing 
his own solution of the 
problem 

“I think, gentlemen, 
that this is a question of 
the application of Von 
Schlieffen’s theory of * 
concentric attack, STO 
based on Hannibal's 
tactics at the battle of 
Cannae, modified by 
the conditions as they 
exist here and The two 
the present enemy position will aid such tactics. 
His first weakness is that he is trying to hold a 
long river line by the discredited ‘cordon’ system 
i. e. a long thin line trying to hold every point at 
once instead of by a line of small advance de- 
tachments strongly supported and backed up by 
a mobile reserve. The second weakness of the 
enemy line is the lightly held marsh land below 
Hill II and behind the river island which will pro- 
vide a sereen for crossing troops under cover. 
Intelligence reports that there are routes through 
the marshland and that they have maps and guides 
ready for the troops. Hill II is more lightly held 
than Hill I due to the enemy’s belief in the im- 
possibility of successful attack through the marsh- 
lands. That should be the point of our initial 
attack, carried out in conjunction with dispersion- 
ary action all along the enemy front plus strong 
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now. weaknesses of 





"It ain't fair—I'm 4-F and he's only 1-B!" 


farther bank, and en- 
gage the enemy, ar- 
ranging beforehand for 
the safe and speedy 
withdrawal of these as- 
sault troops in case of 
need.” 

General “A” looked 
up sharply as compres 
hension began to dawn 
upon him, but the Field 
Marshal was already 
issuing his orders to 
General “B.” 


<- % 5 ; , Orders to General 
~~ B, First Phase of 
Combat: 


“You will move your 
three corps to the vil- 
lage of Wye, sending forward dispersionary de- 
tachments along the river bank from the western 
end of the river island to Bridge ‘M.’ Your main 
forces will cross the river via the river island, at- 
tacking Hill II and seizing it, at the same time 
cleaning up al! Blue forces on your left—after the 
enemy is engaged with General ‘A's forces.” 

Orders to the Commander of the Armored 
forces and motorized infantry: 

“You will send your 1st Armored Corps via 
Highway ‘L’ to cross the river, encircling Hill I 
and seeking out and holding the enemy reserve in 
the vicinity of the town of Ex. You will send your 
2nd Armored Corps via Highway ‘M’ across the 
river to strike around Hill II and attack and hold 
the Blue reserves in the vicinity of the town of 
Ex, the two corps arriving as nearly simultane- 
ously as possible. You will hold your 3rd Armored 

[Continued on page 158] 
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Your Invention Clinic 





[Contin all aia page 12] 
Broken Drill Remover 


David Twichell, Phoenix, Ariz., sends a design 
for a device which will elecitromagnetically re- 
move broken drill from He says: 
“Have I overlooked some important mistake?” 

Answer: Frankly, we are unable to how 
the device can work. Maybe have omitted 
some of the details of its supposed onveration. But 
overlooked entirely the manner 
pieces of work. We 
build the equipment you 
have designed (it is certainly simple enough): 





pieces holes. 
see 


you 


you seem to have 
thich drills 


u’ ould recommend 


b rea k in 


i u 


you 


that you get a few pieces of metal containing 
broken drills and that you try your apparatus 
before you proceed with an attempt to patent it. 


It is our belief that results will be negative. 


Drafting Pen 


Sharpsburg, Pa., sub- 
style of pen used by 
Because we believe 


Clarence M. Wittmann, 
mits a design for a 
draftsmen for drawing lines 


new 


that this invention holds considerable merit we 
are withholding details of its construction in ac- 
cordance with our policy. 

ANSWER: We recommend thet you consult your 
patent attorney immediately and have a search 
made on this improved type of pen. Ve are in- 


clined to b that you will have difficulty in 


protecting this design full 
} 
t 


elieve 


ly because the principle 


of the adjustment has been employed other 
constructions. Neverthels Ss. YoU should have a 
search made and if your attorney believes the 


design be protected, further action would be 


indicated, 


can 


Portable Clothes Line 


Mrs. S. M. Crawford, Salinas, Calif., 
illustration and description of a portat 
line, the nature of which is m 
answer. 

ANSWER: hich is not suitable 
for agen at the present time because it is 
made largely of strategic Also, 1 


we do 
not think that it can compare for simplicity with 


sends an 
le clothes 
in the 





ade C le ar 


This is an item w 


materials, 


} 7 
whicn 


collapsible clothes poles, some of are so 
constructed that they can be me to disappear 
u derground when not in use. One objection to 


your construction is that the unit is not speedily 
collapsible. A would 
allow for this. The most important objection, how- 
is that the use of the unit is limited to those 


indry has a doc r 


modification of the design 


ever, 


homes where a la leading to a 


lawn or where a garage may be used to function 


partly asa laundry. We would recommend exneri- 
mental work leading toward the development of a 
unit of greater simplicity, rigidity, collapsibility 
and portability. 
Trademarks to identify goods were used in 


ancient Egypt and Pompeii. 
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project you want. Photographs, 
working drawings and complete 
directions on each project. Every 
item shop-tested. In addition, you 
get the valuable’ ‘Practical Finish- 
ing Methods,’’ agold mine of infor- 
it mation on latest finishing methods. 
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Corps as part of the main body in readiness.” 

Order to the Commander, Air Forces: 

“You will make the necessary preparations for 
three successive concentrations of your attack and 
bomber forces, the first to be in support of General 
‘A’s’ attack; the second in support of General ‘B's’ 
attack and the third in concentrated attack against 
the reserve forces of the enemy.” 

There were questions answered from the three 
commanders, from the chiefs of supply, signal 
engineers, and medical corps; orders were swiftly 
despatched to all units and the various com- 
ponents of the Red Army began quietly to move 
upon their appointed tasks. 

This was at midnight. An hour before dawn a 
message received from General “A” stated that 
his forces were in position, that the pontoon 
bridges were being thrown across the river under 
cover of his artillery fire. An hour later General 
“B” sent word of his readiness to attack via the 
river island. The armored force commander like- 
wise reported, stating that the two prongs of his 
armored assault columns had crossed the river on 
the enemy’s left and right flanks. The situation 
was thus as shown in map 6 herewith. 

An hour later General “A” reported the bridges 
finished and his troops already engaged on the 
farther bank against the Blue forces. At dawn the 
Red aviation forces concentrated against the Blue 
objectives being attacked by General “A” on the 
ground 

With the coming of daylight the Red Field 
Marshal himself flew over the lines, noting that 
the Blue forces were being concentrated against 
General “A’s” attacking forces which by now had 
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crossed the river and were deploying on the ene- 
my shore. And then the Red Marshal did a strange 
thing. He broadcast an uncoded wireless message 
reading as folows: 

“To General ‘A’ aerial reconnaissance shows 
enemy concentrating superior force against you. 
Withdraw your troops from enemy held river 
bank.” 

The effect of this mesage was not long in show- 
ing itself. 

See map 7. 

The Blue forces along the river bank rapidly 
concentrated against the withdrawing Red troops, 
gathering around the pontoon bridge heads. The 
Blue troops holding Hill I moved down to support 
them. The Blue troops holding Hill II did likewise. 

Immediately thereafter, the Red Field Marshal 
had a message dropped from an airplane ordering 
General “B” to attack Hill II. As the Red forces of 
General “A” safely withdrew across their pontoon 
bridges making deliberately ineffective efforts to 
destroy them, the Red Air force was ordered to 
concentrate against Hill II. In the meantime the 
armored corps commander reported that his two 
forces had gained contact and were engaging the 
enemy reserves near the town of Ex. The second 
phase of the battle was being brought to successful 
conclusion. 

Waiting until large elements of the Blue forces 
had crosed the pontoon bridges and were advanc- 
ing on the far side, the Red Field Marshal or- 
dered a general advance, moving his own body 
down to annihilate the Blue forces between Bridge 
L and Bridge N and thereafter crossing the river, 
mopping up Hill I and striking at the Blue Reserve 
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near Ex. General “A” launched his assault 
through the enemy center, moving across the river 
at Bridge N hastily repaired by his engineers to 
strike at the Blue reserve near Ex. (See Map 8.) 

General “B” swept across Hill II, sending a 
strong flanking detachment to clean up the Blue 
forces on his right and then concentrated his full 
force against the Blue reserve. 

The Red air forces, meanwhile, in co-operation 
with the Red armored forces, were smashing at 
the Blue reserve which was so softened up by the 
time the full concentration of the Red Army ar- 
rived on the scene that little remained to be done 
save to accept the surrender of the remnant of the 
Blue forces 

The world hailed this victory 
greatest since the battle of Cannae. The 
Marshal smiled to himself, 
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In this article, Major Wheeler-Nicholson has at- 


tempted to give you a picture of what happens in a 
campaign and a battle. Next month, Major Wheeler- 
Nicholson will tell you the fascinating history of the 
development of battle tactics, from the time of the cave 
man and his club up to the mobile artillery and infantry 
of today. Don't miss this exciting article in the August 
MI: The Sciencesof Tactics. 

Common rock salt ground fine and used dry is 
several times as effective as limestone dust in the 
prevention of coal-dust explosions in mines, tests 
indicate. 





A new pigment, a form of titanium dioxide, 
helps prevent dirt from collecting on paint and 
adds to gloss of the finish 

Infra-red rays can be used to detect enemy 
airplanes: sensitive instruments detect the weak 
heat of these rays as given off by an airplane 
engine. 
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Fifty Minutes Of Hell 





[Continued from page 38] 


comfortable now that the big guns were boom- 
ing. He noticed that the commander, usually a 
very nervous man, was very calm. Then he was 
knocked off his bucket by a shell hit. The molten 
metal from the shell ran across the floor like lava 
and he stepped out of the way. Steam pipes were 
broken, electrical fires sputtered. Noise and heat 
from the steam were unbearable. He screamed 
over the phone to engine control to shut off the 
auxiliary steam line that went through the com- 
partment to the whistle. Somebody on the bridge 
answered, “They heard you, Page,” and in a mo- 
ment added, “Secure and get out if there’s noth- 
ing else you can do.” 

Several men who had walked out on the cat- 
walk reported that flames were climbing up the 
tower. Robertson, a 
quartermaster third 


strained voice, “Feel my arm. It’s been hit and 
I can’t tell if it’s still there. Go ahead, tell me.” 
The quartermaster, still standing without his 
shoe, timidly reached for the officer’s shoulder 
but then decided to find out the other way. He 
groped his way up the officer’s leg until he came 
to his hip, then reached out for his hand. Finding 
it still there, he ran his hand up the officer’s arm 
until he came to a gaping shrapnel wound in his 
shoulder. He reported what he had found and 
the officer said, “Thanks” and walked out. 
During the entire action one of the lookouts 
standing by a slot kept repeating in a low voice: 
“Lord, I’m scared. Nobody has any idea how 
scared I am How could anyone be this scared? 
My God, I'm scared,” He said that over and over 
for about .10 minutes. 
Nobody thought it 





class, came through the 
opening from the cat- 
walk and said, “I’ve lost 
my shoe, help me find 
my shoe.” He stood 
there holding one bare 
foot off the hot deck, 
froping in the dark. 
Everyone helped him, 
even two commanders. 
The shoe was not found 
until next morning— 
under a body on the 
catwalk. 

No direct hits had 
been scored on Batt II 
but flames, explosions 
end escaping steam 
threw the place into 
Cisorder. Bernard 
Wenke, Sic, the auxil- 
iary helmsman, had 





FOR THE DURATION 


If your copy of Mechanix Iilustrated fails 
to arrive at your newsstand on time, please 
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and that distribution of Mechanix Illus- 
trated to your area may often be delayed 
for several days to make way for move- 
ments of fighting men and their supplies. 

But remember, too that paper rationing 
has forced a reduction in the number of 
copies of Mechanix Illustrated that can 
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TING YOUR MECHANIX ILLUSTRATED in 
these days, when it is bringing you more 
important news than ever before, BY 
RESERVING YOUR COPY AT YOUR NEWS- 
DEALER'S EVERY MONTH IN ADVANCE. 


strange. 

Men began crawling 
to their feet. Above the 
noise of the steam and 
the fire there rose ex- 
cited voices. Men asked 
each other who was 
hurt, where was the 
ship damaged, how 
high were the flames. 
They speculated on 
their own chances of 
getting out. Occasion- 
ally they shot glances 
at the executive officer 
looking for help. He 
noticed but didn’t know 
what to say. Finally he 
blurted out, “Shut up! 
Tll do all the talking in 
here!” 

The talking stopped. 








been thrown from be- 
hind the wheel and 
lodged in between the bulkhead and the deck. 
He stayed there, keeping one hand stretched out 
to hold the bottom of the wheel. Not until flames 
from below made the deck almost red hot and 
set his pants afire did he move. 

The executive officer pushed aside one of the 
men to look out the slot and drew back his hand 
covered with blood. For the first time he realized 
that men had been wounded. He called for a 
talker to relay the information to the bridge but 
rot no answer. He felt in the darkness until he 
found a talker with phones on and dragged him 
to a standing position. Shaking him vigorously, he 
rave him the message to relay. The talker re- 
peated the message over the phone, and the com- 
mander walked away. The talker slumped back 
to the deck. 

Another officer came into the compartment. He 
walked to the quartermaster and said in a 
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Only the noise of the 
steam escaping could 
be heard above the gunfire below. Then the gun- 
fire ceased and within a minute the steam went 
off. A new noise could be heard now—the moans 
of the injured and the dying. Pharmacist’s mates 
went among them, injecting shots of morphine. 
From below came the noise of damage control 
parties, fighting their way through with hoses and 
extinguishers. Page grabbed the end of a hose that 
was passed up to him and pulled on it but it was 
too heavy. As someone walked past him into Batt 
II he called out, “Lend a hand, you fool!” 

“Shut up, Page,” said a voice. “That's Com- 
mander Gorton!” 

“That’s all right,” said the comnimander, “I’m 
just one of the boys.” 

Working with the hose they extinguished the 
flames, then settled back in the darkness to 
await further action. The steel under their feet 
was still so hot that they were compelled to keep 
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Fifty Minutes Of Hell 


moving. Outside on the catwalk Page noticed a 
life jacket on one of the bodies periodically 
smoulder and burst into flame. Using stee! hel- 
mets, the men scooped water from the compart- 
ment deck and poured it on the life jacket. 

Damage control parties are formed when gen- 
eral quarters sounds. They go to their posts 
and wait for calls. When there is damage in their 
area they run to the spot with equipment that 
includes everything from fire extinguishers to 
monkey wrenches. 

John Hagenbuch was a nozzle man on a hose 
party. While he was directing the stream on a 
fire in the shadow of the No. 3 turret, Chief 
Turret Capt. Bowman came out from inside and 
passed the word for the group to move along. 
He was ready to fire a salvo and the concussion 
would be tremendous. 

Everybody evacuated the area but Hagenbuch. 
Standing at the head of the line, he had been 
forgotten when the word was passed. The guns 
lowered directly over his head and went off with 
a blinding flash. 

Hagenbuch was thrown to the deck so hard 
he almost bounced. Slowly he staggered to his 
feet, temporarily blinded and deafened by the 
explosion. It had been so powerful that two 
planes were blown out of their catapults and 
into the sea. 

As Hagenbuch groped his way back and forth, 
the guns went off with another mighty roar and 
again he was thrown to the deck. One of Hagen- 
buch’s hose men saw the whole action and rushed 
out, lifted him to his feet and dragged him away 
from the turret as a third salvo thundered. 

Thirty minutes later he was back on his feet, 
volunteering to climb to the top of a smoke stack 
to put out a fire there. 

When John P. Buck left Athens, Ohio, and 
enlisted in the Navy he went in as an appren- 
tice seaman. Several months later, while cruising 
the Pacific, the chaplain found that Buck could 
type. He got him a rating and had him placed on 
the muster roll as chaplain’s yeoman. 

Buck’s duty at general quarters was after- 
battery lookout. Technically speaking, his post 
was in the surface, horizon and lower sky look- 
out station, situated just below the after main 
battery direction finder. 

Buck leaned against the open door to the 
Sen and felt the warmth and silence of 
the night. Early in the channel run he had 
noticed the smell of the gardenias and had 
started to put on his gas mask before a talker 
on the bridge told him the smell was really just 
gardenias. About 65 feet aft from where he 
stood, Buck could see the big 16-inch barrels 
poked out over the starboard rail. He was lazily 
watching them when they suddenly fired a salvo 
with a deafening roar. Buck was picked up 
bodily and thrown inside the compartment. He 

[Continued on page 162] 
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heard his helmet fly off and strike a bulkhead 
30 feet away, then roll around the floor. The ex- 
plosion blinded him for about 15 minutes, during 
which time he groped on the floor and found his 
helmet. When he took it off the next morning 
he found it wasn’t his. Whose it was and where 
it came from, he never learned. 

Regaining his sight and finding that there was 
a lull in the battle, Buck offered to aid the 
pharmacist’s mate in caring for the wounded. 
Before he could leave, however, the after bat- 
tery once again opened fire, so Buck stayed 
where he was. 

Over miles away a 14-inch shell came 
screaming out the muzzle of a gun on a Jap 
battleship. Buck first saw it when it was about 
two miles away from him, looming larger and 
larger as a red dot in the sky. He knew it was 
going to hit and knelt down in the compartment. 

The shell came through at exactly deck level. 
It tore through a slight coaming where the deck 
joins the hull, made two neat holes through a 
rim around a hatch leading below, and then 
crashed against the barbette of the after turret 
There was a blinding flash and roar, and shrapnel 
rained down like cinders. Buck mentally marked 
turret No. 3 off his list. But when he went out 
to look he found that the turret was still there. 
Beside it was a yawning hole in the deck. 

Looking over the starboard rail he saw a Jap 
ship racing up. He reported it but worriedly 
wondered how they were ever going to hit it 
with the after turret almost certainly out of 
action. Then he heard the secondaries open fire 
with a staccato bang-bang-bang, finally reaching 
the ear-splitting regularity of machine-gun firing, 
though in each of the little turrets men were 
flinging in shells by hand. 

The turret, meanwhile, turned slowly 
toward the approaching ship, now so close that 
the elevation on the barrels was almost nil. 

Nobody was more amazed than Buck when the 
after turret fired. He had no idea it was still in 
action. Then he saw that the Jap ship had been 
hit almost point-blank by all three shells. There 
was a big flash where the ship had been and then 
smoking, bubbling water. In the few seconds be- 
fore the Jap went under Buck had seen one of its 
turrets fly high into the air and the ship start to 
split in the middle. But it sank before it had a 
chance to fall apart. 

The firing stopped and Buck left to help in 
the care of the wounded. At sick bay he found 
men stretched out on every available table with 
doctors and pharmacists’ mates working over 
them while standing in four inches of blood and 
water on the deck. 

He was sent with a doctor to the top of the 
superstructure to help the wounded men who 
had been cut off there. Only Patrick was still 
there. The doctor stayed with Patrick, giving 


five 


after 
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Buck syrettes of morphine to administer inside 
the superstructure on the way down. 

Descending on the inside of the tower, Buck 
found a man lying on one of the upper levels 
with one leg shot off. He took out his knife and 
walked over to a dangling electrical wire, cut 
it loose and wrapped it around the injured man’s 
leg. He wrenched loose the shattered rung of a 
ladder and used it to twist through the wire, 
making a tourniquet. 

On the next level down he felt his feet get 
tangled in something in the water on the deck. 
An officer came along with a flashlight and they 
discovered that his legs were entwined by some- 
one’s insides floating on the water. 

He kicked himself loose and went down to the 
main deck where he saw a man sitting wearily 
against a bulkhead. 

“Hey, Mac, are you okay?” asked Buck. 

No answer came so Buck asked him again. 
When he got no answer this time, Buck reached 
down to feel his pulse. The man was already 
cold. Buck left and went back to his post. 

Up above decks the wounded Patrick was giv- 
ing out morphine. Page was trying hard to 
keep breathing above the escaping steam, and 
dazed by shell fire. Below decks, in engine con- 
trol room, was Chief Yeoman Cheek reading an 
old issue of the Reader’s Digest. 

The huge panel of gauges in front of him was 
functioning perfectly. The engine was at top 
speed, the boilers were maintaining a magnificent 
head of steam, and the blowers were keeping the 
room quite cool and comfortable. When a com- 
mand came through, Cheek carried it out, then 
returned to his reading. 

There was nothing else to do. 

The noise of the battle was distant and re- 
moved. Around him the men stood talking quietly 
or merely looking at the gauges. In a vague 
sort of a way they all worried about the 600 
pounds of steam coursing through the pipes all 
around them. Engineers always worry about 
steam. But they had faith in the armor, faith in 
the engine, faith in each other. 

So Cheek kept on reading the Reader’s Digest. 

Some reports of injuries could be heard over 
the phone but not much. The men down in engine 
control couldn’t tell the difference between hits 
and the noise of their own guns. 

It was morning when Cheek walked up onto 
the deck and saw the destruction. Then he real- 
ized, for the first time, how many shells had ripped 
into the ship during the night. 

After he saw the damage, he couldn’t sleep for 
three days. 


Women are doing high-precision testing and 
are assembling delicate instruments in important 
gyroscope production. 
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